CONTAINING AN 


Abſolute and Entire Piece 


O'tF:-. 


ASTRONOMY. 


WHEREIN 


Is Succin&tly handled .che- Trigonomerrical Part, Generally pro- 
pounded, and Particularly apply'd in all Queſtions tending to 
Diurnal Motion, Eſpecially reſpecting Me main DoQrine of the 
Second Motions of the Luminaries, and the other Planets ; - together 
with their AﬀeZtions, as Eclipſes, Cc. 


Compoſed according to the Beſt ObGcraiiony and Grounded op 
the moſt Rational Hypothefis yet conſtituted, 


With New, Facile, and moſt Exact Tables, whercby the Planets — may 

be Artained, both in Longitude and Laticude for any Time paſt, preſent, or 

ro come ; and Precepts for Calculating Eclipſes,,yet far more Ealte, 
Expedite and Perſpicuous than any Tae Extant. _, 


% 


Fitted to the Meridian of the moſt Famous and Ancient Metropolis L "oh ff 
/ 5 >. 6 "% = 


and chicfly intended for the Uſe of our "uy Nation. 
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Honourable Sirs, 


S it hath pleaſed the Sovereign Fountain of 'Light to ſhine upon the 
| World in theſe Latter Times, by a more clear manifeſtation of thoſe 
4 Heavenly Myſteries that concern Eternal Life and Bleſſedneſs, ſo He | 
- hath enlightened the Minds of Men with Knowledge in Humane Arts | 
| and Sczences, and diſcoverd many profitable Inventions, unknown to former 
Ages : Amongſt the reſt, and of the higheſt Rank, is that Admirable Inven- 
tion of Logarithws, and Artificial Sines and Tamngents ; By aſſiſtance of which 
we are enabled to Meaſure the Earth, Compaſs the Sea, Survey and know the | 
| Magnitudes and Diſtances of thoſe Glorious Bodies the Stars, which Science hath 
| been very much Improved, and farther Perfected by the Labours and Ingenious 
 - [aventions of ſeveral Eminent Perſons of this Latter Age, yet the Maturity thereof 
; ' was prevented in them, by their ſeveral and moſt happy Changes from this Life 
| [to a Better 5 However, they proceeded fo far as to lay a Sound and Rational 
Foundation for: ſundry moſt Excellent Aſtronomical Concluſions; upon which 
Foundation chiefly I have grounded this preſent Treatiſe of Aſtronomy, An- 
nexing the Application thereof to the Calculation of the Motions of the Lu- 
minaries and other Planets, with their AffeCtions, as Eclipſes, &c. And not da- 
ring to commit theſe Productions of my Pen, to the wide Ocean of fluctuating 
Opinions without the aſſurance of ſome faithful Pilot, and the ProteRion of 
ſome Honourable Perſonages . your ſelves, without which it might apperr 
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The Eviſtle Dedicatory. 


mil-ſhapen and monſtrous to the Eye of the World, and very bardly eſcape 
ſubmerſion, eſpecially if that which the Learned Yerular faith, be true; 
Tempus fiwmile eft fluvio, qui levia atque inflata, 
| . Dewolvit ſolida autem & pondus habentia ſubmeroit. 
And fince as the Year -confiſts of more foul then fair days, fo the World in 
truth accounts more bitter blaſts and virulent Cenſures of Detra&tion, then ' 
Candid and unprejudiced Judgments; I humbly repair to your Honours, Lu- 
men Collumenque menm, as to Seth's Pillars, which in def; pright of whole Tor- 
rents of Calummous Oppoſers will | bog inter Prelia)) ſecure theſe my poor | 
Labours, and perpetuate them as indelible as the Stars; or your Hononrs. 
Other Motives that emboJdened me to dedicate theſe Fruits of my ſpare 
Hours to your Patronage, are, that as I have had the Honour to have been im:- | 
ployed 1n your Service for ſeveral Years So I have not been wantirg in the 
1njoyment of ſeveral Eminent Remarks of your Benignity and Favour, alſo your 
'| Candor and eminent Judgment in, and affe&ions to all manner of Learning in 
general, and the Mathemaricks in particular, wakes me boldly preſume upon 
your favourable Acceptance and though it being rudely Compoſed, way ſeem 
unworthy the Proteftion of Perſons ſo eminent, and of ſuch mature judgment 
in all kind of Learning, yet I preſume to preſent it to your Honours in Conki- 
dence of your Favour, according to that noble Reſpe& you are accuſtomed to 
manifeſt toward all good and ingenious Endeavours. I 
I hope it will not detract from your Honours, to Chriften a poor Servants 
Child, which may in time be the Father of ſome advantage to'the Publick, 
and if you will be pleaſed to own the Dedication, you will doubtleſ;, by the 
Honourable Patronage, evince the currency of the Matter, that it is Genuine 
and Legitimate, and advance the Reputation of both it. and the Author, in 
the Eſtimation of rhe beſtand coſt knowing Men. And although I know 1 
' have nothing 1n me to deſerve it, yet I ſhall make it my ſtudy and care, by 
all dune Acknowledgments, to continue in your Favour, and remain 


Face! Your Honour's 


Moſt faithful Humble Servant 


Nicholas Greenwood. | 
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| Judicious Reader. 


Courteous Reader, 
| Having for my own Delight and Recreation ſpent ſundry Years inthe Study 


ſatisfaFion Compoſed the Theory and Tables contained in the enſuing Tra; and 


beſt Obſervations both Ancient and Modern ; And conſidering it may be ſervice- 
able to others as well as my jeff 5 1 have now adventured ( leaſt 1 ſhould burn 
like the Subterranean Olilean 

it to the World, and eſpecially to the view of thoſe who beſt know and diſcern the 
Excellency, true Worth, and incredible Profit of this Art, 

'Tis true, ſeveral Learned Men of our Nation have Wrote in Engliſh of this 
SubjeF, as the Learned Mr. Vincent Wing, Mr. J. Shakerly, Mr. Newton, 
and Mr. Thomas Street, yet not any of them have brought the Calculatory part 
into ſo Conciſe and eafie a Method as we have done; yet the famous Invention of 
the moſt Elaborate Mr.Thomas Street 7s not to be forgotten,in removing thoſe great 
Obſtacles as the unnatural Tranſlations, and never.to be proved Motions of the 
Aphelions 41d Nodes of ihe Primary Planets : whoſe Method we have followed, 
and with much diligence and Induſtry have waded through many Enigmatical 
co and have removed many other unproportionable and falſe ſuppoſitions 


played and ſet forth the Splendour and admired Harmony * of the parts 


And although it may ſeem ſtrange at firſt view amongſt thoſe that are not much verſ- 
ed in Aftronomy, that according to our ; Jpethefis the Sun, who is the Fountain of 
Light, ſhould reſt in the Center of the World, having only a Motion about his own 
Center ; and that the Earth (which by moſt people is ſuppoſed to be Scituate there at 
quiet ) ſhould be no other then a meer Star, and -have it's Circular Motion in 
the middle of the Celeſtial Orbs ; yet I doubt not though it may ſeems ſtrange to 
ſome, but that the Judicious will grant it for no leſs then a real truth. 


of the Mathematicks, and particularly in the Contemplation of this moſt| 
famous Science of Aſtronomy, and having likewiſe for my own eaſe and\” 


finding it not only eafie and expedite, but alſo very exaF# and agreeing with the| 


amps and giveno Light abroad) to Communicate| 


| 


which have hitherto Clouded the Beauty and Splendour of the marvellous Compo- | 
| ſure of the Fabrick of the Viſible World 3 and now we have as it were diſ- | 


a | It's 


To the Judicious Reader. 


[t's no new Opinion, but a hidden Truth, Tercam moveri , Solem & Colum 
ſtare. Many may think it a meer Fidion we go about to eſtabliſh ; but if ſuch 
there be, Let them patiently Read, and [ queſtion not, but when they once come to 
ſee how the Apparent Motions of All the #lanets in their Orbs depend ſolely upon 
the Annual Motion of the Earth 5 and withall conſider their various and different 
Poſitions in reſpe@ of the Earth, and their Vicinity thereto at one time, and va 
Remotions at another, as they may perceive by onr real demonſtrations ; and then 
I queſtion not, but they will be of my Opinion and forſake their former Errour, 
and that they will diſcern the fallacy of the Ptolomwaick Syſtem, and the abſurd 
ſuppoſtions of his followers, who, not content with thoſe ſimple motions Nature hath 
aſſigned them, but fondly have deviſed a multiplicity of ſuch Orbs and Circles as 
are not in Nature, that by the help of theme they might ſolve the Phenomena 3 But 
Ariſtarcus Samius, though the firſt Mathematician we Read of in G:zcia. no ſooner 
beheld'the Heavens and Earth, but he conceived the true Type thereof, and drew the 
real Image of the Viſible World, with whom Pithagoras, and many others in thoſe 
Priſtine times agreed. | 

And notwithſtanding this truth was much Eclipſed by Ariſtotle and bis favon- 
rites, yet the Veil is now quite removed, and the truth truly appears in it's own 
colours, in deſpight of Fromandus, Morinus, Alexander Rols, or any, or all the 

greateſt Opponents this day living. | | | 
| This Copernican Syſtem [ am certain is proved by ApodiGtical Mediums ; 
See. Bullialdus his Syſtema Philolaicum, and Gallilei bis Syſtema Coſinicum 3 
Neither can any thing be brought to oppoſe it, except thoſe Scriptures which ſpeak of 
the Earths, Reſt and the Suns Motion 5 as Pa), 92. Pſal. 103. Eccleſiaſtes 1. 
'Pſal. 18. Ifa. 38. Eccluſf. 48, &c. which are to be underſtood lecundum noftram 
apprehenſionem & Communem loquendt modum, non ſecundum rerum Nartu- | 
ram, as the Philoſophers ſay, according to our appreherſion and vulgar manner of 
ſpeaking, and not according to the Nature of the things ; as that of Geneljs 1. 
Let there be two great Lights, the Sun and Moon. Doubtleſs the Moon hath no 
Innate Light, neither any competent proportion tothe other Stars 3 So likewiſe un- 
derſtand of the Ends and Foundations of the Earth: The reaſon why the Scripture 
doth ſo ſpeak, the words of the Prophet declare, 1fa. 48. 17. Ego Jehova Deus 
tuus, Doceo te proficere, deduco te via qua ambulas 3 So Sr. Paul: to the 
|] Corinthians, Nonenim judicavi me ſcire aliquod inter vos niſi Jeſum Chriſtum | 
| & hunc Crucifixums Sg mnch 2s will ſave our Souls, and direG us the way to E- 
ternal Life, andnot Philoſophy and needleſs Qneſtions, which do only pleaſe the 
fancy, as utrum eadem fit Natura Cali & Elementorum, ec. and the like | 
diſputable Queſtions, in which ( if we will be ſatisfied ) we muſt ſfludy Philoſo- 
phy, and make the Holy Scripture the Reſolver or Reconciler of thoſe doubts which 
are Infinite. : | = 

But if any be ſo refraFory as not to Aſſentto the Phyſical truth, let him take it as 
| a meer Hypotheſis, and I'le return to my task in hand. | 7 
The Book enſuing is divided into Three Parts, The Firſt contains the| 
| DoFrin of the Sphear, Teaching how to reſolve all the moſt nſcſul Problems of the | 
| Sphear Trigonometrically , after the moſt eafie way, by Logarithms. Alſo 
the DoF#rin of Parallaxes , wherein is laid down many Propoſitions | 
of Extraordinay- uſe; 'to find the Parallax of the Sun , Moon , and other | 
Planets , with marvellous ſpeed and dexterity ; both which will be helpful to| 
the Younger Student, to bring him to the right underſtanding of the enſuirg Parts 
of the Book. EE 


| 


The 


| Stars, and their Proportions one to another mutually, by the DoGrine of Tri- 


To the Judicious Reader. 


& 


a, 


— 


the Flanets, Compoſed by the Author ; wherein is plainly delivered the fundamen- 


nd the Magni- 


Vhereunto is Annexed divers Propoſitions Aſtronomical z, to fi 
tude , Proportion , Diamcters, Diſtances and Intervals of the Planets and 


ſa the Third Book I have ſhewed more Artificially how to Calculate the true 
Motions of the Earth, Planets and fixed Stars, for any time paſt, preſent, orto 
come,by new T ables, Calculated according to the Dodrin of the Second Book Where- 
by the true places of the Sun, Moon, and other Planets may exaQly be obtained 
wHh moreeaſe and dexterity, then by any other Tables hithertoextant;, with Facile 
and Compendions Precepts for Calculating of Eclipſes 5 And for further ſatisfa@ion 


nexed to the latter end of this Book all the beſt and moſt certain Ancient and 
Modern Obſervations, compared with our Calculations. 
Laſily, I deſire the Fudicious Reader, if he chance to meet with any Errata's, 
3 ſome may happen in a Work of this Nature, That he would Courteonſfly Corref 
them, and not with Calummnious Ingratitude requite my painful Labours, which, if 
kindly accepted, may in convenient time produce a larger return of endeavours 
ſrom, | | 


' Yours, and QOranias Servant, 


Nicholas Greenwood, 


The Second contains a New, Accurate, Facile, and Compendious Theory of 


tel Grounds of Aſtronomy. and how to Ca'culate the Motions of all the Planets. 
Irigonometrically; In which I diſſent ſomewhat (but not much) ſrone My. Street; 


. 


of the Reader, and proof of the werity of our Hypotheſis and Numbers, I have An- | 


IR aA TA 


Ape 5. of the Zones, n-te from 0® to 3o torrid, from Zo to 70 temperate, from 9© to go frigid, page 9. 
line 1. read NYKORMEPON. p. 8. 1. 9. for Co: fin r. fine. p. 9. 1. 34+ for fine r. ſum, and for is the 
ſine r. is the Co: fin. p. 11. in the Operation r. Co: Aricthm. fine, and all the reſt fines. p. 12. 1, 1. for 

Alcitude r. Latitude. p. 12. 1. 38. for 10 r. to. p. 13. in the Operation for Longirude norte all the: numbers are 
fines. P- 18. |, 15. to che numbers note Logar. p. 22.1. 38. r. remains the Argument of the Y 's Lacitude jn the 
| goth degree 10 Sig. 19® 3). p. 23. 1. ulr. r. Horizontal Parallax of & 1! $3!!. p. $6. 1. 13: r. diſtance from the 
Sun. p. 38. 1. ul. r. in the Ellipi:s. p. 39. 1. 5. for ſygiriacal r. ſyzigiacal. p. 39. 1. 29. r. Angled p. 62. |. 22. 
r. from which{ubſt. the hourly motion of the ©. p. 65. |. 13. r. Sun. p. 68. ]. 26. r. paralaQtical Angie g9* 32! g/l. 
p: 74. 1:40. I. Altitude of the gorb degree 47* 58! 21/!, and 1. 48. r. July 2d. p. 75. 1. 9. r. Diamerer of the 
un. p. 84. at the top of the ſecond Col. r. & NL add. : p. 87. inter Tab. Mot. Med, ab Aph. againſt Novemb. 
r. 95 29* 37! zall; p. 88: inter Tab. Aquationts, the right hand Col. the Anom. aſcending is left out, beginning 
with c® to go. p. go. in Solis Tab. Loci Geoc. under Sig. 1. at the head, and againſt 24. in the fide Col. r, 45 o© 
43! 33'”. p. 94. r. Refrattionum. p. 97. 1. ult. againſt dies 32. Mot. Apog. I. 3* 33! 54!!. p. 98. in Tab. Mor. 
Med. Luna. 4 Sol. againſt Hor. 13. r. 6* 36! 12. p. 1c2. in Tab, Log. Chord. Eve#. under Sig. 5- againſt r5* 
r. 205252. in.the next Col. againſt 19® deſcending, under Refl. r. 14! 54!!. p. 112. aſcending with 5 Sig. 11. 
againſt 1cS 189. r, o® 37/. p. 123. againſt Alt. © 9® r. max. Parallax, 2! 17'!, and againſt Alt, © 51 r. max. 
Paral. 1 27. p. 128. in Saturm Tab, Mot, Med. ab Athelio, againſt Annis 3. r. 15 6® 38/ 19!/. in the ſame page, 
againſt Annis 15. r. 653% 19) 58). p. 129. 1.1. Lo hari*Y r. 95 28* 31 1307. p. 131. againſt 1%, un- 
der Sig. 5. dele 9. p. 137. under numb. Log. 905000, againſt 1? r. 3® 1f. p. 138. uuder numb. Log. 899000, 
againſt 26® T. 5* 32/. p. 139. under numb. Log. 902000, againſt 20? r. 5* 5&Fp. 141. Col. 1ff. againſt 19® 
r. 1* 21%. P. 146. 1. ult. r. 75 5* 12' 10! under Sig. 1. p. 149. under Sig. 7. againſt 24* in the fide, r. Incl. 
0* 39! 26". p. 153. under numb. Log. 926000, againſt 20® r. 9® 7). in the ſame page under 930000, againſt 4® 
deſcending r. 5* 287. p. 155. in the 1f}. Col. againſt 25® r. $® 530, then g® 504, 9® 47%, 9® 434, 99 404 99 36). 
' Þ- 157. under num. Log. 926000, againſt 11® r, 4* 6%. p. 161. in Martis Tab. Mot. Med. ab Aphelio, the Epoch 1s 
miſplaced two ſpaces too low. Þ. 164. under Sig. 5. o* Long. Jan + Y 85 259 187 19/!. p. 169. under 
num, Log. 984000 againſt 29* deſcending r. 119 48, and againſt 26® r. 11* 35*, and 27: 11* of, Tbid. under 
| $8 5000, againſt 16*defcending r. 6* 37% next 5* 21, 5® 274, 5® 517 8* 16". p. 170, under 981000, againſt 5* 
| deſcending r. 13* 37%. p. 173: Col. ult. againſt $© aſcendivg r. 475* 16S p. 182. againſt February r. 15.199 399 5840, 
p- 184. under Sig. 2. diſt. a © cur. from againſt x1 in the fide Cul. the Logar. is thus, 485979, againſt 12 
485975. againſt 123 485971. againſt 14 485967. againſt 15 485563. p. 187. under Sig. 8. againſt 9 in 
the ſide r. 4 of 514! Incl, Bor. .p. 192+ the Ephoche in the fide Col. is miſplac'd, which begins Mund. 1. 11s 
13* 310 53/1. nexr Chriſti 1. 35 1* 327 c#, next 1501. 35 9® 21 off. and fo. the reſt in the tame Col. againſt 
Annis 60 r. 1* 13* 30! off, In the next Col, againſt Martus r. 83 1® 264 524 Tbid. in the next Col, againſt Dies 9. 
r. 05 28® 38' 457. p. 193. Col. it, againſt 20® in the fide, r. 9* 295® 6! 349. p. 194. under Sig. 2. againſt 
10® r, Long, Y a 1 * Y 95 3* 32! gol/. p. r95. under Scrup.; proporc. in the firſt Table againſt 25® 
r. 224 55/!, p. 158. under Sig. 11. againſt 6* r, Lo. Y a1 KY 65 27® 28 of!, p. 200. under num. Log. 
957000, againſt 10® aſcending, r. 5* 23/. and 17* aſcending, r. 3* 3of p. 201. Col. ulr. againft 4* aſcending 
r. 8* 210. p. 202. in the ſecond Col. againſt 29? deſcending, r. 12® 37!. Ibid. under 955000, againſt g® 
deſcending, r. 13* 35'. p. 203. ft. Col. againſt 12 deſcending r. 11® 13%. and the nexc three thus; 11 28. 
11 43- 11 $58. Tbjd. under num. Log. 966000. againft 4® deſcending, r. 10® 4% 205. 1ft. Col. againſt 
25* deſcending, r. 20® 25F p. 206. 1f}, Col. and firſt Numb. r. 16* 26'. p. 209. Col. 24. againſt 13%. r. 229 
33*. in the third Col. againſt 19%. r. 23® 23!. Ihid. under 961000. from againſt 8® deſcending, read thus ; 
23* 5f, 23® 15). 239 21%. 23® 274. 23® 310. 239 36!. 23% yo!. to 14. p. 208. the third Col. the laſt line, 
r. 11%. $5. P. 210, under 952000, againſt 6? deſcending, r. 10® 56/. p.:211. under 96300. againſt 2% deſcend- 
ing, r. 17* 49/. in the ſame Col. againſt 18* deſcend. r. 8* 3g*. and againſt 95® 15!, and againſt 22* r. $g® 
52. Thid, under 9570co. againſt 23? deſcend. r. 6 4 p. 225. l. 9. r. Scruples $5. p. 229. 1. 3. for diſtance 
read diſtin&. p. 230. 1. 25+ r. Altitude of the Moons Orb. in the ab « deg. P. 231. |. 4. dele R A. 1bid. in the 
ſecond Calculation, r. Alr. D 44? 3) o!!, and Alr. of the J's Orb. in the goth deg. $8* 14/ off. and diſt. of 
) from the goth. deg. 53* 47! 45!!, and viſible Lar, of the lower Horn 4 21 24. p. 251: 1. 45. read ſhall 
{ give go! 42/0. - 


Som? other ſinall Eſcapes there may be, but theſe are the moſt remarkable, which the Courteous 
h Reader is deſired to-Gerre& before he Reads. 
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AOKTPINA ESAIPIK A; 
OR, THE 


D OCTRI NE 


OF THE 


SPHE R E. 


Wherein is ſhewed how to Reſolve all the moſt uſeful Problemes 
of the Sphere, which reſpe& the prime Motions of the 
_ Planets and Fixed Stars, 


How ſpeedily to attain their Parallax in Altitude, Longitude, and La- 
titude, both with and without Latitude, at any Time, 
or in any Place whatſoever. 


All which are OE by ſuch evidert and facile Dads that 
| the Reader may ſpeedily attain to a perfe& Og: thereof: 


"By NICHOLAS GREENWOOD, 
Rs in A Sram and Matbem. 


Os Homini ſublime F7Y C elunque tuers - 
Trſſit, &+ erelFos ad Sidera tollere vultzs. 
Ovid: Metam. lib. 1. 
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Celi endrrant Gloriam Dei. 
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Aﬀftronomia Anglicana. Lib. I. 


| In tbe Sphere are Ten Circles, 


1. FEquinoxial. | 5. Solſtitiorum Colurns. 
The 2: Meridiaz. 6. Colurus /Equinoxiorum. 
3. Horizon. F 7. Tropicus Cancer. 
4. Lodiack, | 8. Tropicus Capricorn. 
9. Circle ArGick. 
Io. Circle AntarGick. - 


The Sphere is alſo divided into fix Parts or Points 


T. Center I 

2 Diameter 

3. Axis | 

A The >, DT of the Sphere. 

5. Swuperficies | 

6. Zenith whoſe oppoſite Point is 


called the Nardir. 


| The firſt fix Circles of the Sphere are called great Circles, and the 
| latter four are calkd ſmall. 


I. T HE Eguinoxial is that Circle in all Places of the World, which the Sun tran- 
ſits when he maketh the Days and Nights of equal length ; which is, when 
he enters the firſt point of Aries and Libra, and in the Sphere are two cqual Parts or 
Circles, which. are of equal diſtance from the Poles of the World. '. 
e- The Meridian is the moſt eminent Circle in the Sphere, which paſſeth through 
_ - Þ both the Poles to the Yirtiz, which Circle when the Sun roucheth, it is Noon in 
all Places, and in a Celeſtial Scheme it is called Cor Celi, wo Sexe, medium Celi, Cuſprs 
 Regalis, Domus decima, or the tenth Houſe. | | 
he” The Horizon is a great Circle, part ſeen, and part unſeen, which maketh a | 
Re Angle with the Meridian, which Circle when either Sun, Moon, or Stars ap- | 
proach to, they Riſe or Ser. | ; 
4. The Zodrack is a great Circle in the Sphere which is cut by the Eguinozxial into 
' (wo parts,one verging to the North,and the other to the South, whoſe greateſt obliqui- 
| ryor diſtance from the /Zguator is 23*. 31'. 30”. In this Circle the Planets and fixed 
Stars are placed and have their moyon ; and 1t is biſeted in the middle by the Eclip- 
tick Line, from which the Laritu Its ar 
to the North or South. The Zodiack is alfo divided into twelve parts, called Signs, 
as Y, &, 0,. S, Q, MW, =, Mm, 2, w, =, X, and each of theſe Signs in- 
to _y degrees, cycry degree into ſixty minutes,, and each minute into fxry ſe- 
conds, 0c. | | 


| 5. Colurus Selſtaticrum is that Circle which paſſeth noo the Poles of the World 

and Zodiack by the Solſtitial Points, forming a Ref Angle in the Sphere. 

| G. Colurus FEgquinoftiorum 1s a Circle which paſſeth by the Poles of the World and 
Zquinottial Points, and maketh a Re& Angle:in the Sphere with the Z#guator. 


Of the four leſſer Circles. | 
| 1. iT Ropicus Cancer is that Circle which the Sun toucheth when he enters the firſt 


| Point of Cancer, making the longeſt Days and ſhorteſt Nights in all our Ner- 
 thern Hemif| phere. ; | 


e of the Planets and fixed Stars is meaſured either 


2. Tropicus 
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2. Tropicus Capricorn is that Circle which the Sun toucherh when he caters the firſt 
Point of Capricorn, making the ſhorteſt Day and longeſt Night ih our Northern 
| Hemiſphere. | ; | 

3. Circle Ardick is a ſmall Circle which is always viſible in theſe Regions in which 
theſe Stars are placd, which do'neither Riſe nor Ser, bur are always above the #6 
17301, near the Pole of the World : This Citcle encompaſſerh the North Pole, and 
the Antardick the South. | 
{. 4. The Antarfick Circle is always beneath the Earth with us, and thoſe Stars 
which are plac in it are always inviſible in our Northern Hemiſphere. 


pI 


Theſe are ſeven other ſmall Circles in the Sphere. 


1. The Vertical Circle. 

2. The Circle of Latitude. 

3. The Circle of Declination. 
4. The Circle of Altitude. 

5. The Circle of Poſition. 

6. The Circle of Houſes. 

7. The Circle of Hours. 
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De Zonis Terreſtribus lonitur Ovid. Metamorph. lib. 5; 


[a hs Carminibus. 


: Utrque duz dextr3 Corlum toridemque finiſtra of mls TOR « 
* Parte ſecant Zonz, quinta eſt afdentior*illis : | 
Sic onus incluſum numero diſtinxit eodem 
Cura Dei, rotidemque plagz re)lure premuncur. 
Quarum quz media eſt non eſt habirabilis xſtu: _ 
R Nix tegit alta duas : totidem inter utramque locavit, 
- Temperiemque dedir, miſta _ frigore Hamma. 
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Aſtronomia Anglicana. Lib. I. 
7 - The days "4 


Parallels Aſtronomical. Habirar} length. 
Eb. Mn. 


Equator 

Per Tapobranam 

Per Sz,um Analitune 
Per Sinum Aduliticuns 
Per Meroer 

Per Napata 


rm dwy 


il Dia enes | Per $ yenens 
Per Ptolemaida © 


[I Dialexandrias Per Alexandrians 


Per Phenicens 


IV D3arhodu Per Rhoduns 
Per Smirnen 


V Djarhomes Per H 37-/"wog 


| Per Maſſilians 


119JOJ213Ff 


5 
VI Diapontu Per Pontun 


Per Danubii Fontes 


2[VII Dijaboriſthene Per Boriſthenis fluv. oftia 
opt 6: Per Meotida Paludens 


VIII Diabritannia. Per Brabantiazs 
Per Anglie medinns 
IX Diatanaidos Per Tanais flu. oftia 
Per Buleuns Anglie 
{Per medium Britannia | 
Per Camnlodunins Angl. 
ber Hibernian 

Per medium Hibernie 


Per Orchades Inſa. Scotie 
[Per Ebudas Inſulas 


Climata g [Per Thyleme Inſulans 


Septentrion. Per Scythiane 
ian Per Scythians 


Per Gotthiam 


| 


11]JOI%H 


| 


Per Gotthiane 24. | 
Per Gotthians Months 
Per Iſlandiam © Months 
er P:lappos + [Months 
Per Mare glaciale ; |Months 
' 38 jPer Mare glaciale | Months 


——_—— 


| [Polss Mynd3 Months | 
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NY KOHMEPO N; 


Doctrineof the Sphere. 


ii. Alien... Mt... Mt. —_—y FR—"—E —tl— —_ At. Mw the th ne ths 


ASTRONOMICAL PROPOSITIONS. 


hath already been handled by fi undry Learned Mathematicians, both Antient and Mo- 


Longomontanus, and more eſpecially by the Learned, and ever to be Renowned Mathe- 


and bring him to the right, and a more perfe(t underſtanding of the enſuing parts of this Bock 
for which purpoſe principally, and no ather, T here inſert it. ; 
oF, fd 


- 


PRAEL 


Aving the Suns diſtance from the neareſt Equinodtial Point, to find his preſent 
Declination. As Radius to the Sine of the Suns greateſt Declination: : So is 


— —_— —_ — — 


| | nation required. As ſuppoſe the Sun were in 2*—-16' of Taurws, and his Declina- 


tion were required, the Sturion is thus, : 
Add the Sine of the Suns greateſt Declination — 23-31'-30'-g6ot3 þ 


| to the Sine of his diſtance from the next Equinodtial Poznt,  32'=-16' -—— 972742 
the Sum rejetting Radius is the Sine of his true Declination. 12*--18' -29"—9g328563 | 
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PROP: I. 


JHE Sun's oreateſt Declination being given, with 
* his Diſtance from the next Equino&tial point 


to find his Right Aſcenſion ; In the T—_ SAg 
we are to find the Right Aſcenſion A g. The So- 4 
lution 'is, As Radius to the tangent of AS: ; fois 
| the Cofin of A: to the tangent Ag. =» 
Nluſtration by Numbers; 
| Tangent AS 32: 16-0; g8002777 , x 
CR en 00s O07 Jad "IE: | 
RR: 19762591 OP e+ 
| Radinib, —— {ZOE The nigh Ano rpc 
| 15 30 —4'=6" 


Remains tan. 30* - 4! -6" : g76259 


_ "I 2 


— 


| HE Dottrine of the Sphere, called of the Greeks Nvx8yuegov, or daily Motion, T ſhall | 
| here treat o, and ſhew how to refolue all the moſt uſeful Propoſitions , which I confeſs | 
Yy 


dern, as Ptolomy, Con—_ Joannis de Regio Monte, Periſcus, Kepler, | 


the Sine of his Diſtance from the neareſt Equinodial Pornt to the Sine of his Decli- | 


matican of our own Nation, Vincent Wing ; yet not any that 1 know of have ſo plainly |. 
and methodically treated thereof in Engliſh, as T have doney which will inſtru the Learner, | 


mad 
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PROP. I. r 


Aving the Elevation of the Pole, and Declination of the Sun, to find his Am- 
H plitude of Riſing and Setting ;. ſubſtract the Sine of the Eleyation of the Equa- 
Mor from the Sine.of the Suns Declination, the Radius being firſt added, and the Re- 
mainer isthe Sine of his Amplitude. | | 


Tluſtration by Numbers, 


Radius apt c—_—_ GO t—_— — ___ þ] $6554 ? = 

Sine Declination 12*—18'— 2g”"— 93285635 - If the Declination be North, 

' | Bin] ar. Sub. 38»—28' —— 9793832 che Amplitude is North, if South, 
TING  ——— the Amplitude is South allo. 


hn. 


Sine Amplitude 20' — 2/ EE 9534731 


PROP. IV. 
; | £ Hes the Suns declination, to find his true place ; ſubſtratt the Sine of greateſt 


declination from the Sine of his true declination, the Radius being brit added, 
and the Remainer is the Sine of his true place. 


Sine S A g 23*—31'—30"— 9601135 Subſtra&t 


Sine $S g — 12*—18'—29" — 93285637 a 4. 
Radius 90 —— 100009000 "_ 75S 
19328563 


| The Sine of the fide A $ — 32*—16' —0"— 9727428 Required 


"TI Me 
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PROP. V. yr 


Aving the Latitude of the place, 
- and the Declination of the Sun, ro FF 
find the Aſcentional difference, and con- 
ſequently the Sans Riſing and Serring, 
' with the length of the Day and Night. | 
In this Diagram let ZP NQIAHEA H 
repreſent the Meridian, H N the Hiri- + 
For A Q the Equator, whoſe North 
Pole is P, the South Pole A; the Angle 
|S E D the Complement of the Lati- 
tude; S D the Suns Declination given, 
wherefore in the Triangle.S ED. to 
find the Aſcentional difference E D. the - - - | 
Solution is thus:. From the Tangent of FEE 
the Suns Declination the Radius being firſt added, ſubſtrat the Tangent of the Ele- 
vation of the Equator, and the Remainer is the Tangent of the Aicentional difference. 


wg Huſtration by Numbers. 

. TheRadius go IO000000 

SD Tangent 12*—18'—29g" — 9338830 The Suns Declination 

Tangent ED 38 — 28 ———, ggo000 6 The Complement of the Latitude 


o:. © 


Ll 


—_—— 
. _ 


-  - , | TheTangentof ED 15%—21'--24"-9438744 The Aſcentional difference required. 
"Xx - : - A BER 7 "#8 >. x 4 : | » , | R'O 4 ? ; 
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| Lib. L* 


Circlexepreſent che Meridian, FEQ H 
the Equator, H E N the Horizon, $S 
| the Sun's place, AZ $ his Diſtance from 


| the.place. (3) the Angle $ A Z go, 
to 


ad ao _ ” ” a © , - - 
i ”"6* _ » £4 
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PROP. VI. ETON "Ry 
To find the Time of the Suns Riſing and Setting, with the length of the Day and Night. 


| © Em the Aſcentional Difference *DItO Time; and add the Sum when the 
Sun is in Northern Signs, tothe Semidiurnal Arch of a Right Spher#, 21x ſix 


{ Hours ; bur ſubſtraft it therefrom when the Sun is in Southern Signs;=the Sum or 


Difference will be the Semidiurnal Atch\z which doubled is the Day Axch, whoſe | 
Complement to 24 hours is rhe Night Arch, which Biſc&ted is the time ofSun Riſing. 
: LES Example, | a” 
Semidiurnal Arch of a Right Sphere — , 6.-d 
Aſcentional Difference in Time, add ——  —— I'-—L—26 
Semidiurnal Arch or time of Sun ſetting — Sy 
Doubled, is the length of the Day ——  I— 
Complement to 24 hours is the length of the Night ——> _9g—- 57 — & * 
Which Biſe&ed is the time of the Sun Riſing 4———58——34 |: 


FI 


-15-+. . 7 PROT 
Having the Elevation of the Pole, the De- 


clixation of the Sun, and his Diftance 
from the Meridian, to find his Altitade. 


N this Problem. are three Cafes : 
(1) If the Sur be in the begingiffy 

of Y or x, having no Declifiation, 

then in this Diagram Jet the Outer 


they Meridian, 3o Degrees; In the 
I Ti leAZ Sis known (1) A $ 
39% (2) EZ 51— 32 the Lar. of 


nd Z. $ the Sun's diſtance from 
the Zenith,whoſe Complement is his 


| Altitude above the Horizen deſired, * +: 


The Operation by Trigonometry. 


Radius _ 90 10090000 | 
A $ Fhe Suns diſtance from the Meridian 39 - ©937530 Com ada | 
A 7 the Elevation of the Pole _ 51 — 32 9793832 Colins 


| The Stam neglecting Radius is the Sine of AS: 572 24': 13": 9731362 Z 


32* 35' 47" the Suns Altitude re- | 
( quired, 


If the Sun be-in Aries, Taurus, Gemini, Cancer { | 
gram, let Z NI Z repreſent the Meridian, A Ek Q the Equinox; P the North Pole, 


Whoſe Complement to-99 is 


{HE N-che Horizon. Z the Zenith; M © V A parallel of Declination; ÞP S A | 
| the Meridian in which the San is, A; q the Suns diſtance from the Meridian, q © 


rhe Suns Declination North: Z, P the Complement of the Poles Elevation ; Now 


| ſuppoſe the Suns Alrirude wete ſought when the Sun was in oO — o' of Genam at two 
{| hours after Noon in the Lat. of 51* — 32'- at which time the Declination of the'Sun 


15 20 — 13' — 22” this diſtance from the Meridian 3o degrees. 


hy + D | Ii -. 


— ———— ht _ ” —_— 


26.1 


Leo, or Virgo, in the following Dia- |-: * 


_— 


_ cate dedurh ono enreml 
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7 Lib. [. : 
| Inthe Triangle Z PO is known: Ln 


(1) Z P the Complement of the La- | = 
-. | titude; (2) OP the Complement of m <p x 
| the Suns Declination z (3) the Angle > S R. P 


Z Þ Otrhe Time from Noon equal 
to A O the Suns diſtance from the 


Whoſe Complement is g & 50=-54-—38 The Suns Altirude required. 


3. f the Sun be in a Southern Sign, 
as =, M, Z, w, =, Or K, as ſup- 
poſe the Suns Altitude were required 
when he is in o'=-o' of 7, at two 
| hours paſt Meridian, his declination 
then being South 20: 13/-—a2/' and- 
his diſtance from the Meridian 309. 


In the Triangle Z P O of this 
Diagram is known (1) Z Þ the 
*| Complementofthe Latitude 38—28, 
C8 ) PO the Suns Declination ad- 
ded to a quadrant 110*: 13': 22" 
(3) the Angle Z P O che Time 
from Noon, or Suns diſtance from 
Noon in degrees 30o* to find Z ©, 
whoſe Complement g © 1s the Suns 
{ Alritude required : | 


By Trigonometry thus: 


The fide Þ R will be found as before 34—31'—47! 
Which ſubſtrated from P © —— 10-13-22 


| There will remain R © —— 75—41—35 | 
_ ., | ThenastheCoſmofRP 234 — 31 -— 47! — gg15838 
- []ErotheColnof ZP — 38 — 28 -— 00 — 3745 
| So is the Colin of R © nn HJ5 -—- 4k -— 35 -—— 9392081 
| | .19 20 
| TotheColinof Z © 745 = 24' — 54! —— 9370888 
| Whoſe Complementisg © 15% — 35! -— 06” 


The Suns Alrirude aboye the Horizon required. 


- ef ©, «L . . 
— A , + 9 "I 0 "7 ——— i : SS i Sad. ——— 


T_—_— 


| Meridian. 
= pre / [>> 
> i eo F 99759 p WH oy 
Torhe Tangenrot PR j 0837616 | 2 
| Which ibſiract LAM Com. Sos ÞF = Y 
P O—-69—-46—38 FDeclin. | = 
Remains R © —5—-14- | L ad. 
(2.) As the Colin of R Þ: <XBOINES. —1—47—g915839 
—_—_— = . 
To the Cofin of Z @ —— 35%---5/—-22"/ Cm FO | 


PROP. | 


| the Angle Z the Suns Azimuth, from the Meridian 


| 


" | the time of the Suns —_—_ ro 


Is to Radius: fo is the Tangent of ZP' 38-2B | mm | | 
To the Colin of Z p $ 81*—56'—4g ——  g146405 
Whoſe Complement is 8—3—11 which 


Lib. I. Aſtronomia. Anplicana. 
PROP: VI -_ 
The Suns Altitude, his diſtance ſrom the. Meridian, and. his Declnation being know, 
| to find his Azimuth : | 


and the Vertical Line paſſing by the Sun: and in the former. Diagram. is un- 
derſtood by the ' Angle A Z ©; which known, ler it be required tofind the- Suns 
_— 2h p: M: the Sun being in o'—o' of 7, in the Latitude of 51 — 32 
orth : ot i 33 Op 
In the Triangle z : p: © is known z p 38—--28 the Complement of the Lati- 
tude, and p © the Complement of the Dec | 
Z Þ © the Suns diſtance from the Meridian or Time trom Noon, to find 


The Operation by Trigonometry. 


| | | Sur 
| The Complement of the Suns Altitude Z © is 39'— 5'—22'' Co.apx: 0,200293 |. 
The Suns diſtance from the Meridian - 30%-00 —. im of | 
The Complement of the Suns Declination p © . 6g\—46'--3B) yi 99792367 
The Sum is 'the Angle Þ z o 


Which is the Suns Azimuth from the South Watnad 


"tw 
_— 


_ _ __—_ 


THE Suns Azimurh is an Arch in the Horizon intercepted berween. the Meridian | 


lination 6g9%-46/ — 38” and the 


B— 4—54 9871630 | 


4 
— ts vv Fea "OO 2 roy oo % » 
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PROP. IX, 


= 


IWith the Elevation of the Pole. and 
the Suns Declination, to find when 
| - be' comes to be due Eaſt or Welt; 


IUppoſe in the Latinude afore- | 
S faid, it were required to find 


the Eaft, having 104 North Decli- 


| Nation , 


In the Diagram and Triangle 
ZpS is known Z p Complement 
of the Latitude 38*-— 28' : and 
' Þ S the Complement of his-Decli- 
nation So - to find the Angle Z p$ 


The Solution is as A S the Tangent of Þ $3 - 80 i 0 10753681 | 


Converted into Time gives 32! — 13" in time, and ſo long it is in the Morn-| 
ing after fix when the Sun .is due Eaſt, and fo long in the Eyening before fix 
when the Sun comes to be Jeſt, | —_ | 


PROP. 


13 Aſtronomia Anmelicana. 


Lib. L | 


'T BE firſt of January 1665 

the place of the brighr 

| Star of the Pleiades was in 

25%-1 7-33 of Taurus, with 

orth Latitude 4*--00'—00"! 

hisRight Aſcenſion and De- 
clination 15 required; 

In this Diagram let the 
outer Circle repreſent the 
Solſtitial Colure; A Q the 
Equator; S Y V the Sig- 


| che Poles of the Equator ; 
1] Cand K theEcliptick Poles; 
$ the Stars place; ſo in the 
Triangle P C S is known 
-[ (1) P C the diſtance of the 
Poles of the Equator and 
Ecliptick 23--31--30 which 


the E 


' So is the Coſin of PCR 
Subſtrat from C S _ 


nifer or Ecliptick; P and A * 


is the _ Obliquity of 
cliptick, (2) the Ang 


PR-D:P.;-X. 


| Whoſe Sum is 
The + Sum 


Dif. of P Sand £ Sum 


_ Rug 


| of the Pleaades. 


Remains RS is - 66--1 8-33 


DR EE 


$0" 59H | 


Which doubled gives ——— 
38" 6' 42" whoſe Complement.is 51 53 18 theR. 


| The Latitude and Longitude of a Star being known, to find his Right Aſcenſion and Declination. 
: 


The Operation by Trigonometry. 

As Radius to the Tangent P C 23 : 31-30 : 963881 
| 34-—42-27--99I 490 
Tothe Tangent CR 19-41--27 
86—00--00 


ta ws 


Then for the Right Aſcenſion. 


4 As the &efin of its Declination P S_ 


| To the Gelin of its Longitude the Angle C 
So is the &@elin of his Latitude C S | 


KS A 
e S C P the Complement of the Stars Longitude to 


| 924: 34-42-27”, (3) the fide CS the Complement of the Stars Latitude 86, to find 
Þ S the Complement of the Stars declination ; the Angle Þ his Righr Afccnſion ; 


—— 


Colin Þ S 66-57-55-9592496 


Colin CR 19-41-27 
Cofin C P 23-31-30-9902315 
=== 09553723 Colin $ R 66-15-33-960401 2A 


—_— 
-_ 


0973831 


19566327 


The Complement is 23*-2'-5' the Stars 
Leclination ſought. 


-— 7 - 2 
35 — 2 — 27 — 9759402 
O00 — 09 — 00 —- gogeBogo 


To the 4&6lin of his Right Aſcenſion SPS: 38: 6: 42: 
Its Complement to go isthe Stars Right Aſcenſion 51-53-18 Y D : Required. 
therwiſe -by -the three fides of the Triangle PS C | 


176--29--25 


EET Sins anbencs 
| The diff. of C S and 1 Jum —— "OY th Sine ito} 18,592776 


19754342 
9790430 


21-16-47 9559813 7, 19,316093 


9056289 


Dif. of PC and ; Sum 5F =— 64-43-12 


The + Difference and Tangent of 70 --- 56 -— 39 


| Agregate and doublc Rad. 395 16003 | 
From which ſubſtra& the two firſt Sines Leaves — 20923315 | 


141 — 53 — i8 Complement to 1Þ0 is 


th. 


_— 


10,401657 


of the bright Star | 
FRO P; 


- V EGF 
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PRC AF 
Hivit the Declination and Right Aſcenſion ; to find the Latitude and Longitude. 


TT HIS Propoſition is only a Converſion of/ the former, for in the ſame Triatigle 

PCS paving P S che Complement of the Declination, and P C the greateſt 
obliquity of the Ecliptick ; and the included Angle CP $ 141*—53'—18" we ſhall 
find the Arch C S the Complement of the Latitude to be 86; and the Angle PCS 
to be 34-42—25, whoſe Complement to A Quadrant 55*-17'=35" is the Stars Lon- 


gitude required ; 


' As Rad. to the tang. of 23*--31'-30"-- g638820 
Fo 1s the Colin of 141*---53'—18'—-9895870 


* . 


To the tang. of I 8----54---27-—-9534690 areth m £ tre k 

2 66-—57--55 Colin 18---54--27-— Co: ag.---0024090 

Sun 85-—-52—22 Colin 23—31—30 PC £962.315 

- So is the Colin of 8y—52—22 8857160 
To the Colin of CS —- 86-—0-—0 


The Complement is Sx . 
T hen for the Longitude. 
As the Compl. of the Lat. CS —— 86 Ar. Compl. fr = oo21o59 


4—0-—0 theStars Lat, required. 


So is the Compl. of the Declination PÞS=— 66-—57-—55. fin — ___ 0963915 


Its Complement 55-17-36 is the Longitude of the bright Star of the Plezades. 


; P R O P . XI. | 
Having the Longitude and Declination, to find the Latitude and Right Aſcenſion. 
Firſt for rhe Larirude. 


JN. the Triangle PC S is given P C 23*: 31'—30" the greateſt —_— of the 
Eel gong (2) P S the Compl. of the Declination 66? — 57' — 55”. (3) P CS the 

Compl. to A quadrant of rhe Stars Long. 34 : 42: 24: Hence 1s found C $ the 

Compl. of the Latitude. 

| Trigonometrically thus. | 


Colin PCS 


To the tang. of CR 19-41-27— 955373 ) Colin —J7—-3) 9399249 
Colin SR 66—18—33: 942401 
CR Ig—-27- 


DR —— 


The Sum of both is C'S the Compl. of the Stars Lat. 86-09-09 Lar. 40 


(2.) For the Right C1 C$86 © — The Compl. of the Stars Latitude, 
Aſcenſion you hayethe 4 2 P C 23? 31/. 30” The obliquity of the Ecliptick, 
three ſides. PCS 34 42': 24' The Compl. of its Longitude, 


will be found to be . 
ſtrat go, there Remains 
Aſcenſion Required, 


{I ——5' 18” from which ſub- 
FI —j53z———1s the Stars Right 


To the Compl. of the Right Aſcenſion 38--- 6-—42 em — 9790423. 


And. by the Trigonometrical Operation of the 10th Propoſition, the Angle C P'S | 


0043565 


Tothe Comp. of the Longitude togo; PCS 34—42—24 * 9755397 | 


As Rad. tang. PC — ' 23--31=39—963882 } Colin 23= 31-39 —003769 | 
34-42—24—991491 > Colin. 19 41 — 27 —979383 | 
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PiR OP. XI. 
Having the Longitude aud Right Aſcenſion, to find the Latitude and Declination. 


'N the ſame Triangle P C $ is given the Angle C P S, the Right Aſcenſion rec- 
koned from the Hyemal Solſtice 141* — 53' — 18” (2) the AnglePG'S the 


Complement of Longitude to A Quadrant 34*--42' — 24” : (3) the Eclipticks great- 
eſt Obliquity ; thence by the Solution of the Tremle ace dad firſt G : 


Tlluſtration by Numbers. 


Firſt, for the Compl. of Lat. C Sthe ; SumofCPS 8 PCS88-17 51 az. Co. oooorg 
: The x diff. is ._ 5$3—35—27 line 990568 
The + of ÞP C the obliquity of the Ecliptick II—45—45 tang. 931854 
The } difference of the other three ſides | '9—3ZI—02 tang. 922441 
Arithmerical Compl. of: CpS&pCS 88—17—51 152700 
Colin of + their ditterence — 5335-27 977345 
— Therang. of 3 the obliquity Eclipr. 11 =45=45 931054 
The Sura — Rad. is the tang, of + Sum ſides 76—29—00 1061909 
To which add the + diff. of the ſides 9=—3I—, | 


give the Compl. of the Lat. CS —— 86—00-2 Required 
| Secondly for the Comp. of the Declination p $ 


"bb 


Is ro the Compl. of the Latitude C S -- 00 — line 999894 
So is the Cofin of Longitude the Angle p CS 34 —42= 24 -- fine 9755 


To the Colin of his Declination p $S —— 65—57-- 56 —— 9963916 


TY PROP. XIV. 
The Latitude and Declination given, to find the Longitude and Right Aſcenſion. 


TJ iis Propoſition is alſo a Converſion of the former ; for in the Triangle P CS, ha- 
" ving CS 86* the Complement of the Latitude, and P S the 66* 57 the 
Complement of the Declination, and ÞP C the greateſt Obliquiry of the Eclipcick ; 
there is thence given the Angle P C'S the Complement of the Longitude to go 4. 
34*— 42'—- 24” andthe Angle CPS or Arch vw x the Right Aſcenſion from the 
Hyemal Solſtice 141* - 53'-- 18”! from whence take w 17 go degrees, 
The Remainer will be 51*—- 53'— 18" Y'S che Right Aſcenſion from the VYer- 
nal Equinox requir'd. % | 


EEE 


PrR OP; XV. 


| Having the Meridian Altitude of a Planet, or unknown Star, and its Diſtance from ſome known 
Star, its Diſtauce being alſo known, to find the Longitude or Latitude of that unknozn Star. 


AS the End of May 1577, Tycho obſerved the diſtance of the lictle Star in the 
| £ A. Breaſt of Fegaſus, from the bright Star of the Yultu to be exattly 45*—- 31 
and by the Meridian Altitude thereof he found the Declinarion to be 22*-26 North, 
| which known, with the Declination of the Yultur 7*-52' ; We have given in the Tri- 
angle FLO; (1) F Lthe Complement of the Declination of the bright Star of the 
Pultur, (2) F O the Complement of the Declination of the bright Star in the breaſt 

| of Pegaſus 67*: 34': (3) L O their diſtance 45*%-31' ; Hence by Operation we find 
| the Arch D H to be 44*—54—33" the difference of their Right Aſcenſion. 


g 


the com- 
plement of Latitude, and P S the complement of the Declination. | 


As the Coſin of Right Aſcenſion C P $ 38 —6 — 42 = Co. az. 0209577 


Larus 


( 


——_ 
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Latus FFO — 67 ——34/——0' 
Latcra LO L=—45—-31 —O 


—_— 


Baſe F L———8$82-— 8 —0 


——— 


LO — 


Sum Later. 113—05 — © 


Diff. Later. 22——3— © 
| * Sum Later. $6— 32 — 3O 
2 Diff. Later. ILI— I — 30 
= The Baſe 4I —— 4 —— © 


H 
The Tan. of the 2 Sum of the baſe 4 19 i —0'—9g 4018 
The tang. of z the Sum Latera _ > CC. 30 ——— | 
I The Tang. of the ; diff. Latcra IL — 1 — 30—g286663 | 
The tang. of + the difference of the Baſe —- 18——41 — 38 -— 9529383 
The z Sum of Baſe —— j4i——4 —00 
The greater Segment = 59 —45 —— 38 
The lefſer Segment ——— 22——22——22 | 
| Radius to F O Cotangent of 67 — 34 9615793. 
2 , So is the tang. of the greater Segm. 59 — 45 —38 ——' 10234379 | 
To the Cofin of the Angle OFL . 44—54/— 33) —— 50172 | 


Right Aſcen. of the bright * of the Yultur 292—35— oo - 
The Sum of both is —— 337 — 29-—-33 the Right Aſcenſion 
E - of the little Star in the Breaſt of Pegaſus reno 
Then having the Declination: 22* 26' North, .and the Right Aſcenſion 
337 —29 — 33 the Longitude will be found by the 11th Propoſition to be | 
18 —— 36 —— 18 of X, and the Latitude of the faid Star will be found to be 
20% — 24'——= 53" North. ' : | 


— 


w — 


PROP. XVL 


How by obſerving the Diſtance of .a Planet, Comet, or New Star, from two fixed Stars | 
whoſe Places are known ;, to find thereby the Latitude and Longitude of | 
that Planet, Comet, or New Star. 


T HE Noble Ticho Brabe, lib. 1. and 2. of his Progymnaſmas, hath 1!luſtrated this 
| Problem moſt gray 5 and becauſe it is of lingular Uk to find che true 
Places of the Planets both in Latitude and Longirude, we ſhall here ſhew how to 
perform the ſame with, Much facility and brevity. | 
| Anno 1595, November the 26th, five hours Ante Merid. at Caſels the Planet Saturn 
was obſerved by Inſtrument to be diſtant from the Lyons Heart 13*—46', and from | 
the Lyons Back 12*—50'—15', the Lyons Heart then being in 24* = 12 — 28" of 
'Q, with North Latitude 26'—0", and the Lyons Back was in 5*- 36'—24/' of 
Iz, wich North Latitude 14—20, from whence we find the Longitude and Lati- 
' | tude of h as followeth; U Be 
In the following Diagram let D repreſent the Lyons Heart, B the Lyons Back, 
C the Flace of Saturn, D C the diſtance of the oe" Heart from Saturn, 13—46, 
CB the diſtance of the Planet from the Lyons Back. 12*—50' — 15" ; and ler A 
| ſignifie the North Pole of the Zodiack, from whence proceed the two Cops | 
| - *Whic 


> 4 Fe ——— 


CT 


| 


——_— — 


] Asthe Cotangent BA 75 45 9427419YAs the Cofin 75 23 20 9402005 


1 and 


12- 
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which fall upon the Eh at Land M, paſſing 
through rhe Hleatr of the Lyon at D, and the Back 
of the Lyon at B, fo that L D is the Lat. of the 
Lyons Heart, M B the Lat. of the Lyons Back; 
L M their diff. of Longitude, N the place of h in 
the Ecliptick, LN the diff. of Longitude of h from 
the Lyons Hearr, and N C the Lar. of Saturn ;. this 
ſuppoſed, we proceed to the Inveſtigation of the 
Longitude and Latitude: of h at the ſame time. In 
the Spherical Triangle D A B are given, firſt, D A 
the Cpmplement of the Latitude of the Lyons Heart 
89'—33'—30" (2) B A the Complement of the La- 
titude of the Lyons Back 759+—40'--o", (3) DAB 
their diff. of Longitude 11*-24'—o', hence is giyen 
BD 17=—53'—25”, the diſtance of the two Stars. 


Tlluſtration in Numbers, 
n 


ToRad. fois D AB 11 24 Colin 9991346 ( To the Cof. of 75 40 AB 9393685 
Tan. greater Segm. 75 23 20 10,583927 >Sothe Colin 14 10 10 08558, 
T he lefler Segm. is 14 10 1othediff. from AD _ - 19380272 
| | Tothe Coſ. DB 17* 53' 257 9998 267 
21y, In the Triangle D A B the three fides are known, wiz. D A «I 0m ol 
D B — 17*—53'/—25”", and BA75—40 ; hence the Angle ADB 1 found to 
be 38>—— 33'—8', The Operation is as the former. 

( 3) In the Triangle B C D we have known D B 1P— 53'——25'” the diſtance 
of the two fixed Stars, DC 13?——46'—o' the diſtance of Saturn from the Ly- 
ons Heart, and CB: 12*: 5o' : 15” rhe diſtance of Saturn from the Lyons Back ; 


and by the Solution of the Triangle is found the Angle BD C 46*——5'——36” 


which added to the Angle ADB 38? : 33/ : 8” gives the Angle AD C84*-38'—44' ſ 
(4) ln the Triangle A CD, wherein the Angle at D is 84—38'—44” and the 


found to be 88*--17'—54', whoſe Comp. to go is N'C 
38 —44) the Laticude of Saturn from the Ecliptick at Ne time of 


- | Sides WE 1240 Hence by Trigonometrical Operation A C will be | 


D C 4X 
4 


ADC 
this Obſervation. 
(5) In the ſame Triangle A C D all the fides are known: 


I , AD 8&9 —— 33 30" the Complement of the Latitude of Gor Leonis, 


Angle 


DC 1 45 ——00 the Diſtance of Saturn from Cor Leonis, 


CA - 54 the Complement of the Latitude of Satury. 


3 


Saturn was more Oriental then the Star, this Arch is to be added to the Longitude of 
the Lyons Heart, which is ———— + AER 24—12'——24" Q 


# 7 
Hence the Ang CAD. or Arch L'N is found to be 13*—42/—42".. and ſeeing 


| the Sum of both 1s the Longitude of Saturn required, 7 55 —6 Tr 


44 + 3 $f x 
ES "IE a OL CTY 
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PROP. XVII 


tude of the ſaid Planet; Comet, or New Star. 


Py this Diagram let L CAD reprefentthe 

Horizon, LH BD the Meridian; AFH 
a quadrant of Equator, whoſe Pole is P; the 
Pole of the Horizon B. E the Place of the 
Comet, Ce its Altitude obſerved by a qua- 
drant, L C-the Azimuth obſerved: H the 
point of the Medium Celi in the Equator, {i 
wherefore in the Triangle Be P are known, 


Hence is given e P; whoſe Complement O e is the Declination, 
| And becaule all the ſides of < 
tion of the Triangle find the Angle B. P 


the Meridian, or ſubſtradt it if it ſhall be 
duce the Right Aſcenſion of the Planet, Comet, or unknown Star. 


may cafily be tound according to our 11th Propoſition: 


PW 


= 


PR O'F. XVII. 


Seeing two Stars Riſe and ſet together, whoſe Declination and Right Aſcenfions are 
| > known, to find the Elevation of the Pole. © | 


JN this Diagram let us ſuppoſe the 
ewo Stars Riſing or Scxring to be at. 
 AandB.; then inthe Triangle AB P, 
| becauſe the two ſides AP and BP are 
the Compl. of the Dechnations of the 
Stars, and APB the difference of their 
Right Aſcenſions ; weare from hence 
to Fad their Horizontal diſtance A B, 
and the” Angle ÞP AB, which found, 
we have now in the Triangle PAE; 
(i) P A the Cones of the Stars De-_ 
clination. (2) P AE the Angle before 
| found. (3 ) The Right Angle P EA,- 
from whence may be found by the 
Solution P E the Eleyation of the Pole: 
required. | | 


| This Rule is very little ſubject to Error, ſeeing the RefraQion of the. Stats in 
the Horizon is commonly alike ; yet for Vapours which continually abound 
about the Horizon, we cannot often get ſuch an Obſeryation, 


EF | = PROP; 


_—_—_ 


(1) BP the Complement of the Poles Elevation. (2) B e the Compl. of its Altitude. 
(3) The Angle e B P'or CD the Complement of the Azimuth, L C to 180 degrees. 


e EE 4- c BP are known, we ſhall by the Solu- 
1 , or H O, which is the diſtance of the 
Comet ſought from the point of the Medium C#h in H ; therefore adding this Arch 


tothe Right Aſcenſion of the Mid-Heaven, if the Phornomenon ſhall be Oriental of | 
Occidental from thence, and ir will pro- 


Then having the Declination and Right Aſcenſion, the Latitude and Longitude 


Having the, Altitude and Azimuth of a Planet, Comet, or New Star, with the time of Night, | 
to find its Declination and Right Aſcenſion, and by Conſequence the Latitude and Longi- 


| 


4, p YR a b 


. - wa Q . b 
A we om 
» 
: 


} 


| 


|} 
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PROP. XIX. 
To find the Hour of the Night by ſeeing any known Star in the Meridian. 


| | foe the Right Aſcenſion of the Ctar, ſubſtratt the Right Aſcenſion of the Sun 

at the ſame time, and there will remain an Arch of the Equator, intercepted 
between the Sun and the Star, which converted into Time, giyes the Hour'ot the 
Night, and alſo the Minute. | 


| PROP. XX. 


To find the Suns Altitude by a plain Staff erefted perpendicular to the Horizon, 
at any Time when the Sun ſhines 0n the Place. 


'F Ake a ſtrair Staff of a convenient length, and divide into any number of 
_ equal parts, as #©, 1OO, or 1000, OF as many as you pleaſe, ( but the more 
the berter, ) and fer it upright, and fee how many of thoſe parts the Shadow 
contains, which known, as the length of the Shadow to the length of the Staff, 
ſo is Radius to the Tangent of rhe Suns Altitude. 
Admir the Staff be divided into 100 parts, and ſtanding upright it caſt a Sha- 
dow II. too of thoſe res, by Trigonometry thus q 
As the length of the Shadow 11x &, 204773 0/140” 
To rhe length of the Staff FOO — 200000 /yaY 
So is Rad. to the tang. of 41%—51'—29'" 999227 the Suns Altitude required. 
' Then having the Suns Leclination, you may, knowing your Latitude, find the | 
Hour of the Day either by the 7th, 8, or gi, Propoſition. | 


— 


PROP. XXL 


Having the Meridian Altitude of- the | Sun, with his true Declination, 
to find the Elevation of the Pole. 


Irſt, with a Quadrant take the true' Meridian Altitude of the Sun, which cor- 

ret by Parallax ; tro which add his true Declination at the fame time, if he be 

in Southern Signs, but ſubſtraCt it therefrom if he be in Northern Signs, the Sum or 

Difference is the Complement of the Poles Eleyation, as in the following Obſer- 
vation made at Gheſhan in the County of Bucks. | 

April the gth/ 1673, we obſerved the Meridian Altitude of the Sun with a large 

| Qupgrans, and found it to be 45 —49', his Parallax in Altitude was then 1'---30!!, 

which ſubſtradted from his obferved Alrirude, it leaves his true Altitude 46? 47 3o'. 

his true place in the Ecliptick then was o*'-0'—0o"! of v ; and his Declination 11-30 | 

Which ſubſtrafted from his Altitude _49—47---30 


| Leaves the Complement of the Poles Elevation 38--17'—30" 
| Whoſe Complement to go is :- 1 51*--42/--30'! 
The Poles Eleyation or Latitude of the place of Obſervation required. 
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Sun, Moon, Planets, and fixed Stars ; and becauſe that admirable Do 
laxcs may not paſs our Conſideration, we ſhall iy this Second Part, ſo far as is convenient 
and expedient, ſhew how to perform the ſame Spherically by T rigonometry, in ſo plain a 
Method, that the meaneft Capacity may eaſily attain, to the perfelt Knowledge thereof... - 


JT: our former Part we have inſerted ſuch Problems of the Sphere a pri 


nc 


PART THE SECOND. 


443 


7 


Br 


ally reſpett the 
aral-. 


T 


March the 19th—21h— 
ries ; The time. given in 
| The Right Afcenfion of the Sun then was - 

The Sum is the Right Aſcenſion of Med. Cali 
Which-in the Table of Right Aſcention giyes the medium 
2*—41',- whoſe Declination according to our firſt Part, Prop. x 
which taken out of the Altirude of the Equator at London B— 
titude of the Medium Cl: | 


ment is rhe diſtance of the ſame point from the Zenirh 


Cc 


— — 


PROB. L 


Let the Time be Anno IG61. 


'-—3”, which is the time of the true d oft 
egrees and minures is 


Liner) 


Gelinth 


c 


"Y 


O find the point of the Ecliptick Culminating, and- its Altitude. fo the Right 
Afcenfion of the Sun, Add the time from Noon in degrees and minutes of the | 
Equator, the Sum is the Right Aſcenſion of the Medium Geli, 


he Lumina- 
3250—10 
noe. 94 
\ 20s. Þ- NON 
' Eclipeick Xx | 
. 1s South 10*—33/ 
8 leaves the AL 
27-—55 whoſe Comple- 


62-—5 Required. 


* 


| Fins the. greateſt Obliquity of the Ecliptick, with the Lon 
4 given, to find the Angle which the cridian or any Cir 


— 
- 


"a 


. 
— "IS: F#4 ca - pa F Cx- 


—— 
- ” 


irude of the Point | 
cle of Declinarion 


23'—31--39"--0 
1 the Echp. —= 17: Þ E. 
| —59—-45"—9507470 


? 320 


To the Cofin of the Altitude of the goth degree : 
The height of the Nonageſima degree is | 


= a SS * 


__55 — 2950 "9,91 5904 
34—30—10 Raganes 
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PROB. Iv.” 


*O find the diſtance of the :Med: Czl: from the voth degree. the Analofs 3 
| T As Rad. ro the Cortang. of the Altitude of M : pr 0 5 os Es «HM 
So is the Colin of the Meridian Angle "wi a Jo'—45!! — 05572 
To the tang. of the diſt. ofthe M: C from the gothdeg, 34%— 15' —14" — 953313 
| Medium Cali in the Ecliptick is — IH —2 —A1'—00" 
| Diſtance of the M C from the goth degree add EL —4——15 — 14 
The goth degree it the Ecliprick is | + HO. O—6C—=56 ——T 
The Suns true place then is X OR O—10—T13 —— 4 
| Thi Suns diſtance from the goth degree — 
to the Eaſtwards. | 


P!/R O B.- Y, 

TO find the Suns Altitude otherwiſe then is taught in our former patt, havih g the 
- Alritude of the goth degree, and the Suns diſtance from 1t ; 

As Rad. to the Colin of the Altitude of the goth degree 55*—29'—50"—9g753128 


SO igghe Colin of the Suns diſtance from ir ——— $3*—17'—34'"—g999283 
| I othe Sine of thgSuns Altitude required — _.34—26'—o'"—gz52411 


WING? 


— —_— 
a_ — 


PROB. VI k--:1 


O find the Parallactical Angle, thart is, the Angle the Ecliptick makes with the 
'- * Virtical Circle; The Analogy is, x Þ | | 
As the Sine of the Suns diſtance from the goth degree — 3* —17'--34' -- 8759155 
E to the Cotang. of the Alritude of the goth degree 55—29---5O— 19,162866 
| | SO 1s Rad. tothe tang. of the Parallaftical Angle — 87: 44: 20: 11,493711 | 


— | 


PROB. VI. 
Of the Parallax. of the Sun, Moon, and Stars, or Planets. 


"F HE rue Place of a Star or Planer is the Point of the Firmafnent, ſhewed by a 

| Right Line drawn from the Center of the Earth, through the Center of the | 
Star ; but the apparent Place is fhewn by a Line drawn from the ſurface of the 
Earth, at the Fr of the Obſeryator, through the Center of the Star ; and the 
Parallax is the difference between rhe true and apparent Place of any Star, 'it be- 
ing an Angle at the Star ſubtended by the Semidiameter of the Earth. 


In this Figure let A repreſent the Center of the 
Earth, B the Place of Obſervation, Z O a Quadrant 
of the 8th Sphere, which for the- vaſt diſtance there- 
of, is void of Parallax ; D e the Orb of one of the 
Planets, A H P the true Place of the Planer, B H m 
and B K n the apparent Place; fo that when a Pla- 
net 1s in Z, the Parallax is B HA, equal to P Um, 
and here you may ſee that when a Planet is in D, 
there is no Parallax of Altitude; but- when ir is in 
K, it is greateſt; and the ncarcr the Horizon, the 
greater 15 the Parallax. 75 x 


4 Z 


ir" "I 
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PROB. VII. 


To find -the Parallax of the Sun, Moon, and other Planets, in their 
| Circles of Altitude. © | 


N the former Diagram let A B repreſent the Semidiameter of the Earth, 4 H 
the diſtance of the Planet from the Center of the Earth ;. Hence will be found 
B HA, or P H M,; which is the Parallax in-rhat diſtance. 
Ar the. Time of the true Conjun&ion of the Luminaries, 166r, March the 19th. 
21}—41'——3' the Suns Altitude is. '349—26', and his diſtance from the Earth 
1020840 parts ; wherefore in the Triangle of rhe former Diagram A B H, we 
have, (1) 4 Hthe Suns diſtance from the Earth. (2) A B the Semidiameter of the 
Earth 68+. (3) B A Hthe Complement BE 
of the Suns Altitude — 1 5—34 J to find A ZB the Parallax 
 180—00 
Compl. to I8041% — T24—26. Tlleſtration 11 Numbers. 
The 5 of it1s 62—13 


— 
” 


As the Suns diſtance from the Earth CRT IR roocBio 
The Semidiameter of the Earth em 685 | 'S 
As the Sum of both — OO —— 1001 525—50005 59? 
Is to their diff. + __ 1000155000043 


Tang. of 5 the 2 oppoſite Angles ——— 62*--13'—09"—10,278298 
_ Tothetang. of an Arch -  62-—14-—57-—10,288900 
| Whoſe diff. from that + Sum is — 1-57 thc Parallax 

of rhe Sun in the Circle of Altitude at that Time. wn res TY 


EY \ a 


PROB. IX, 


Ta find the Parallax of the Sun, Moon, and Stars,” according to Latitude 
| and Longitude. | | 
HE Parallax of Longitude is the difference of the true and apparent Place, 
according to the Longitude of the Ecliprick. | 
The Parallax- of Latitude is an Arch of a great Circle,  patling by. the Poles of | 
the Zodiack to the apparent place of the Star, intercepted between two Circles 
equally diſtant; whereof the one paſſerh by the true place of the. Star, and-the | 
other by the apparent place. ; eel, 2 
To know when a Planer hath Parallax of Longitude only, and when Parallax | 
of Latitude only, and when both Parallax of Longitude and Latitude, obſerve 
theſe following Dirc&ions. | ; FR46 A £; | 


I. If the Vertical Line paſſing from the Zenith to the Planer be the Signifier, 
then there is no Parallax of Latitude, but only Longitude. © & 


2. If the Vertical Line paſſing by he Planer fall direMy upon the Signifier at | 
Right Angles, then there is no Parallax of Longitude, bur only of Latitude. 
| ---:% If the Vertical Line paſſing by the Planer fall upon the Signifier wich oblique 

Angles, then the Planct hath both Parallax of Longitude and Latitude. © TS7 


. 
- 
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PFEROB; X... 
To Calculate the Parallax both in Latitude and Longitude: 


T HE Analogy is for the Parallax in Longitude, Oo 

As Rad. to the rang. of the Sun in Altitude o ——1' ——57” 6749705 
| So is the Colin of the. ParallaQical Angle S7 : ——44 ——20— 8596084 
To the tang. of the Suns Parallax in Longitude O'———4g" 5.345789 

2. For the Parallax in Lat. the Analcey is, 

As Rad. to the Sine of the Parallax in Altitude © — 1! — 57"—— 6749705 
So is the Sine of the Parallaftical Angle —— 87 — 44 — 20— 569 
| To the Sine of his Parallax in Latitude ———— &f-——1' — 56" 6749365 


—_— 


PROP. AL 
To find the Parallax of the Moon, and other Planets that hawe ſenſuble Latitude 
Lie | from the Ecliptick. X 
"Hen the Latitude of a Planer ſhall exceed a Degree, or two at. moſt, the 
| former Doftrine will nor exaftly ſerve, in regard the ParallaCtical Angle 
no the Ecliprick only ; yet in Solar Eclipſes, the tormer Dofrine is:to be pre- 
fer'd, Notw! band; we will demonftrate how the fame may be cffefed when 
a Planer hath ſenſible Latitude; and for Demonſtration thereof, we ſhall apply 
our Example to that famous Obſferyation of Lonzomontanus, Lib. 1. Cap. 6. of Theort- 
ca Danica, mention'd by: Mr. Vincent Wing in Aſtro. Brit. Lib. 3. Pag. 9g. 


I. 


In this Figure ler A repreſent the Vertical of Haphma, B: D: a 
part of the Moons Orb, D the Moons Place, HC the Horizon, 
AD a Vertical Circle pafling by the Moon, A B Hthe goth de- 
zrcc of the Ecliptick, B # the Altitude of the goth degree of 

the Ecliptick, and of the Moons Orb therein; C D the Moons 
Alticude above the Horizon, D x her Parallax of Altitude, 
D Z of Longitude, and Z x of Latitude. 


Illuſtration. 


The T'ime,of the forementioned Obſervation was Anno 1608, 
Feb, 12%--S8t--43'.- p. M. in Haſtina Meridian. whoſe Lat. is 
554-43/, but the Time at London was. 7--48'; at which time 
> Z the Sun by our Tables was in 3*—-43'-—20" , and the Moon 
| $3600, DT, her Node 2351/59", and therefore her 

et. 59—11'--16” South; but by Mr. Wing's Tables the Sun was 
in X 3*— 43'—- 30'', the Moon 45 — 46'—-53" 0, her Node 
23 —53'——10' g, thercfare ber Latitude as before, was 5*—11'—16" South. 
The Right of the _ 

Th Kigh frhe 


| Aſcenſion Medium Colt — 0-240" 
Sn che Eotprnt 5 — 6-0 
4 1: e Nneey | nia degree _ — S —_— 10-95-00 
Fromwhe ſubſract the MogngNodo \, Sq — %, — - __23— 520 
'There remains the Argument of Latitude y-3 7-5 —.. 17-403: 
he Lac: ofthe rche goth depree is South *— — © 3%--24'—-0 
ich ſubſtrated: from the Angle Orient 57 =H—z 
Leaves the Altitude of the Moons Orb in the goth degree 53—-47-—0 
The diſtance of the Moon from the goth degree B —— 36 —-II-—0 


'The Altizude of the Moon C D —— — 3z-z—o| 
= SS | | | | | Where- | 
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j Wherefore, if. the Triangle A BD, all the fides are known, (1) AD 51*——10': 
the Compl. of the Moons Altitude. (2) BD 36 *-— 11' the diſtance of the Mooti' 
from the goth degree. (3) A B 36-—— 13 the Compl. of the Altitude of the Moons 
Orh in the goth degtee ; Henee the Angle BD A, cqual to the Angle = D Z, is 
'—=t0':, g Rm” BW 
*k in, in the Triangle D Z = we have given; (1) D x the Patallax of che Moon 
in Altitude 46'— 8”, which is found by the 8th Problem. (2) The PatallaQical 
Angle 49) —10' x D Z., therefore, according to the 10th Problem, the Paral- 
| lax in Longitude Z'D 1s WW —g9", and the Parallax of Latitude Z x 34'—54" | 
. The Moons true Place IL . 44522 
The Parallax in Longitude fubſtra&t t——m— 0-8-9 


The viſible Place of the Moons Center Et 4-19-13 
The Place'of Aldebaran, or Bulls Eye [| 4—18- © 
\ The true Latitude of the Moon South . 5—I11—16 
4 Her Parallax of Latitude add — 34 — 54 
And it gives the viſible Lat: of the Moons Center 5 -46—10 
O—1I6—10 


From which ſubſtraft the Moons Semidiamerer 

Leaves the viſible Latitude of the upper Limb — 5-30-00 

Lat. of the Bulls Ele  —— ow =o 
So you ſec that the difference in Longitude of rhe Moon and the Star, is o'—47", 
and in Latitude 1'—00” ; fo thar the ſame higher Horn of the Moon would ap- | 
pear vilibly in the ſame Longitude and Latitude with the Bulls Eye, as was = 
ſerved; which excellently confirms the Truth of our Lunar Theory and Tables. 


I ; 5 | 
| PROB: XAIL 


To find the Parallaz of a Planet that hath ſenſible Latitude from the Ecliptitk; 
otherwiſe then is taught in the laſt Problem. 


| 


adhd Ss baits. rad ” TI 
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| LE according'to our former Doftrine, find the Angle Orient, or Altitude of | 
'L the goth degree. (2) T hediſtance of the M:: C: from the goth _ (3) The } 
goth degree in the Ecliptick, with the diſtance of the Planet, whoſe Parallax | 

you ſeck for from the-goth degree. (4) His diſtance from the Earth. (5) His | 
| Horizontal Parallax by our 8th Problem, and then for his Parallax in Longitude | 


and Latitude, proceed as in our following Example. 


Anno 1644, July the 28th, Hor. 2. in the Morning, the Learned Vincent Wing | 
obſerved # ander the Rayes of y. in the Oriental Quadrant of m_—_— at which 


tine the Parallax of 7 in Longitude and Laritude is required by our Tables. 
The Right Aſcenſion of the Medium Celz 347*--20/ 
The Medium Czli in the Ecliptick FEARS: X 16—14 - 
{ The Meridian Angle — G7-—4 
The Alricude of the M C at Lufingham 31—53 \ 


1> The Angle Orient, or Altirude of the goth degree is found by p g*-—22/—181 
' our 34 Problem ———- : 50-33 
| 2. The diſtance of the M C from the goth degree is found by 
. _...- our 4tbProblem - —- — $32—3=50 
Which gives the goth degree in the Ecliprick YT — i18—17—50 
3- With the diſtance of 4, from the Earth 125248, we find his Horizontal Paral- | 
P {:53 ; then for his Parallax of Longitude and Latitude, 


we procecd as follows. © -- - 


Example. | 


4 
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Horizontal Parallax of 4 ——1'—53"—Logar : —B49677 
The Angle Orient 38*—33' —18'' Sine _ 
Thediſtance of 9 from the goth degree — 49 —O'—24/ 981 


The.Sum leſs by 2 Radius is the Parallax in Longitude — 0—45' = 860995 37 
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Secondly, For his Parallax of Latitude. 


Horizontal Parallax | 
Angle of the Ecliptick with He) "7 8s Fan — 38%—33'/— 


T he Parallax of Latitude of 6 | - 1— Ks = 


+" (lint 


The End of the Firſt Book. 
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montanus, Gaſſendus, and other more Modern Obſeryators; 
and moſt Rational Grounds of Arr. 


More Eaſfie, Expedite, and Plain than any before Extant. - 
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oF THE: Kb 
VISIBLE WORLD, 


- Planetary Syſteme. 


HE Doctrine of the Motion of the Planets being the Subje& of this Book, | 
We ſhall therefore, for the Sronnn IN Foundation of the Work. ſer forth 
to your view the ren of the Viſible World, as is moſt approved of by 
the beſt Maſters of this Science, and by real, firm, and jndubitable De- 
monſtration ; which of it ſelf, without any fiftitious helps, is able and right 
ſifficient to. ſalve the-Phenomena, or Appearance of the Stars ; not by imagining 
abundance of Epicicles, as Ariſtotle and Ptolomy, filling rhe Heavens with a mult; 
licity of fe1 nd Circles, which of themſelyes are ridiculous, falſe, and abſurd, and 
uch like Wheel-works ; by which enormous Figments, this excellent Structure and | 
Regular Fabrick is turned into a confuſed Labyrinth, altogether againſt Reaſon! 
| and Nature it ſelf. And for the New +/ mpg of Tycho, we ſhall find ir more in- 
enuous than true, when we ſee what ſhifts they are put upon that would demon-/ 
ate Celeſtial Phenomend's by help thereof : Bur we ſolely embrace thar of Coper- 
nicus, where the Sun is the Center of the Univerſe, though ir be not fo perceptible 
|] to Vulgar Apprehenſions ; yer SE Point of his-ſcituation ; -and a place: 
he may chlrnge juſtly in reſpe& of his Office, about whom all the Czleſtial Bodies: 
are moved : the Earth alſo, as the reſt of the Planers and Stars, is continually movyed | 
in the Ecliptick about the Sun, every one in a ſingle Line or Orb, always going for- 
ward ' from Weſt to Eaſt; their Separation one from another, and the A vin | 
one to another, is the ſole reaſon that the Planets are both Dire&, Retrograde, an 
Stationary ,, ſometimes near the Earth, and ſometimes far remote, which by Ocular 
Obſervation is beheld daily ; albeit rhis Inequality 1s not Real, but only an appear- 
ance ariſing from the Annual Motion of the Earth, by which, and their own proper 
Motions in their Orbs, they are ſwayed near the Earth at ſome times more han 
at others, and thar's the cauſe they ſeem ro go backward, and appear of greater 
Magnitude than at other times : the : penn of the progreſſion appears alſo greater 
| in 7upiter than in Saturn, and Jeſs in Jupiter than in Mars ; and again greater in Venus 
than in Mercury : and not only fo, but obſerve in like manner, that Saturs is oftener. 
| Retrograde than Jupiter ; Mars not ſo oft as either Zupiter or Saturn ; and Yenzs more 
ſeldom than- Mercury ; What is it or can it be but the Earth's Motion that is the 
cauſe thereof, by their NN rowards each other ; which by our Hypotheſis 
is ſo corthicrouſd Demonſtrated, thar any man of mean underſtanding may ſce 
chis truth; which long ago was entertain'd by Philolaus, Pythagoras, and others ; and 
alſo by Ariſtarchus Samius, about 390 years before the Birth of our Saviour ;. which 
with its juſt Lineaments was then firſt deſcribed. 
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Of the Definition, Subjeft, End, and Principles of Aſtronomy. 


HE Dodtrine of the Czleſtial Motions, is either Theorical or Pradfical. The Theo- 
rical Part is a Doftrine whereby, as it were with Manual Inſtruments, the Mo- 
tions of the Planets are lively repreſented to the Eye. As ina Glaſs we behold the 
| Form, Faſhion, and alſo Motion of the Body, ſo by the Theorical Doftrine we rs 
| "het 
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the Form and Order of all rhe Orbs and Spheres of the Planets, and ſuddenly ap- 
prehend thereby their common Accidents ; being enabled thereby co talve all their. 
apparent Motions. gs OP , 

The Subjeft of this Theorical Doftrine is the proper Motion of the Planets and 
Stars, which we call Second Motions, becauſe ro Valpar Apprehentions, their ap- | 
arent Diutnal Motion ſeems from Eaſt to Weſt : which 1s but an appearance-cau- 
{ed by the daily Motion of the Earth ; for their own proper Motions, of which 
{| we fhall here treat, are toward the comrary part, namely, from Welt to Eaſt. 
The Earth having her Diurnal Motion, is the cauſe why we enjoy Day and Night, 

Sleep and Reſt. =: 8 ES 
| he primary End of this Science is, -to ſalve the Creleſtial Appearances of the 
Stars, and to find their true Places to any time given. The ſecondary End is, to find 
out the Scicuation, Order, and Form ot the World, and the Parts thereof. 


A. 


The Principles of the Doctrine whereby.we come to ſalve the Appearances in the proper 
| Metions of the Planets, are theſe ſix following. | 
F ſt, That the Sun is placed in the middle or Center of the Viſible World, in or 
L about the Center of the Sper of the fix'd Stars, and hath no Circular moti- 
ON, but only Arotation from Welt to Eaſt upon his proper Ax1s, Centrally, in the | 
| pack of twenty 11x days, or thercabours ; ( as hath been gathered by Teleſcope Ob- | 
ſcrvations of the morion or wheeling abour-of certain Spots amongſt his Radiancy , 
which the famous Galiileus moſt excellently hath diſcover'd ; ) Theſe Spots were 
| alrogether unknown-rto the Ancicnts, yea, to Copernicus himſelf ; His Center being 
an immoveable Point to which the Revolutions of all the Planets are referred. 
_ | Secondly, . That the primary Planets move about the Sun, and accompliſh their 
| | Periodical Revolutions in their determivate and appointed times. - | 
1 Thirdly, Thar the Earth isone of the Stars, and ſhines at a diſtance with the like 
| ſplendor as her Fellow Planets; what elfe can Illuminate the darker part of the 
Moons ſubvolvane or lower Hemiſphere, as is ſecn before and after rhe Change ; 
for then to the Moon the appearance of the Earths Light is ncer the full ; and 
that. by her Annual motion about the Sun her Orb is detcribed to be ExaQly be- 
| rween the Orbs of & and Q in a juſt Symmetry and proportion; as will Evident] 
ap by the Tables of the Parallaxes of their Orbs, where, in the Praxis of Cal- 
|=; 2rob it cannot but be acknowledged by every clcar-lighted man for Real, 
| ove Table ſerving for them both ; for the Parallax of the Earths Orb in g, is 
the ſame with 2 at the Earth her Angle of Elongation from the Sun; which 
the Induſtrious and Learned Mathemarician Mr. Vincent Wing firſt found our, whoſe 
ſubtile-Invention hath drawn back the Curtain of Darkneſs, and unveild the 
Pony pe marvellons Compoſure of the Fabrick ana Machination of the Viti- 
e world. 
dho-og That the Secondary Planets are Circularly moved about the Primary 
. | Planets, Spetting their Bodies for their Common Nodes or Centers. 
Fifthly, T hat the Secondary Planet the Moon is moved abour the Earth as her | 
| Center ; whereby the Annual Motion of the Earth hath nor only Relation to the 
Earth, but by conſequence ro the whole Sphere of the Earths Planer. | | 
| Laſtly, hat as this primary Planer Io Earth is invironed with the Sphere of 
the Moon, even fo are ſome, it nor all the primary Plancts, who have in like man 
ner their Moons or Concomutants encompaſſing them. | 
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The Syſteme of the Viſible World, 


Ccording to the Genuine Copernican Syſteme, the Sun: ( that Fountain of Light 
___— of Heat) is ſeated in the yery Center of the World, which doth of 
Right moſt ficly belong unto him, from whence he may beſt diſperſe the ſame, by 
ſending forth his Radiant Beams into all parts of the Circumference, which cannor 
ſo well be done elewhere : So it is moſt proper to Senſe, that the Sun, the moſt 
worthy Body in the Planetary Syſteme,ſhould retain the moſt worthy place amongft 
them, which muſt needs be acknowledged the Center ; about which he only hath 
a Rotation about his own proper Axzs in twenty fix days or thereabouts, as Tele- 
{cope Obſervations teſtife ; by yertue whereof ( ſaith the Learned K epler ) all the 
Planers are carried/about himtin their ſeyeral Orbs or Spheres. By him ſo many 


glorious: Lamps of Heaven do ſhine ; by him the Elements army, 5 ok the Win 


blow ; the Sun is Oculus & Anima Mundi, the Eye and Soul of the World; whence 
on omg {ide he dire&ly beholds the Concave of all che Planers and Stars with. 
Right Angles; which he may moſt fitly do from the Center, rather than from any 
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V—_—_ VE TEE WIE hd 


part of the Circumference. The Sun is infusd into all nngs, intimate in all chings; 
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che Sun. And for farther proof of this Aﬀertion, T hat the Sun 1s placed in the mid- 
dle or Center of the World ;. Is.it not moſt certain, that che gwo Planets 2 arid $ 
reſpe& no other Center than\che Sun ; and'fo being placdwithin the Orb of the 
| Earth rowards the Center, they cn never tots in this middle Planer appear'to. be in 
O or £ to the Sun ; and this was the main cauſe that induced the Ancients to believe 
and aſſign them 'a mean Motion equal to that of the Sun, and refer the Incqualir 
of Motion to thoſe feigned Epicicles. The like may be ſaid of the other three pri- 
mary Planets, placed without the Earths Orb, though it be nor ſo perceptible to 
| vulgar ſenſe, but to, others as perfpicuouſly deprehended. FINE 
Having reſted a:while in he enter, we ſhall now climb up towards the Circum- 

ference; whexe in our way we find the next Planer ? placed neareſt to the Sun; | 
who by reaſon ofthe parvity of his Circle doth accompliſh his Revolution through 
| the Zodiack'in,eighty eight days. | | | % 

Nextaboye © 1s the Orb and glittering Star of Yenus, who-maketh ther Periodi- | 
cal Reyolytion in her Ellipſis about the Body of the Sun in 225 days. . © 

Next above 2/is this Terrene Globe whereon we live, ( 213. ) the Earth, which | 
| always, and according to the Copernican Syſteme, is found to be diſtant from the Cen- 
ter/ot the Woarld, and placed in the third Heaven, running her Courſe abour the 
{ Sufl in one Year, with the Moon ; who performs her courſe m a Month, but round 
| apout the Snn in one Year, as the Earth ; whoſe Seat and Scituation was akoge- 
ther unknown to.moſt of the Ancients ; yer, as Theophraſtus writes, Plato in his 
old Age repented to have placed the Earth in the Center, but conceiyed that ir 
| Might be more remote toward the Circumference, in ſome other place. | 
| | Next above the Earth wheels Mars, ( whoſe Orb being larger than the Earths } | 
| he perambulares abodt- the Sun in two Years; or more preciſely, in one Year, 321 | 
| days, 22 hours, and 20 minutes. | 

+Next follows Zapiter, and he performs his Revolution in twelve Years. 
| -The next 1s Saturn's Orb, who is the higheſt of the Seven ; he therefore in the 
finiſhing his courſe about the Sun, is above 29,- near 30 Years. ! 


1 


Laſtly, is the Great Orb of the fixed Stars, whoſe immenſe Diſtance is ſo vaſtly | 
Diſtant from the Center, and alſo ſo exceeding great from the Earth ; that they are | 
1 


altogether void of Parallax of the Annual Orb. ſo that to obrain their exact Di- 
ſtance is without the reach of Man's apprehenſion ; as with great reaſon we may | 
ſo conclude, notwithſtanding the Earths being diſtant from the Center, wheeling 
{round the Sun, nearer at ſome times to the Pole Star than ar others, yet we loſe not 
'the Uſe of the Poles Elevation for our Latitude. , 

Saturn, Jupiter, Mars, the Earth, Venus, and Mercury, we call primary Planers, 
who Reſpect the Sun only for their Center; and beſides thoſe, there are alfo Se- 
cundaty Planets, the Moon being one ; Saturn hath alſo his Moon that moves a- 
bout him in ſixteen days; he having likewite another Concomitant of this kind: |: 
Zupiter is obſeryed to have four Stars which wheel about him as their proper 
Center : the firſt of his Attendants next him accompliſheth its revolution about 
Jupiter in one day eighteen hours; the Second next without that, in three 'days 
thirteen hours; the third in ſeven dayes fout hours; and the ourermoſt in f{1xteen 
| days and five hours; and Zupiter Eclipſing either of his Satellites, when interpoſed 
| between them and the Sun, will cafily ſhew whence he and they have-rtheir Light, 
as is reported to have been obſerved ;, as alſo Fenus and Mercury, who, by Teleſcope 
Obſcryation, do often times appear horned, increaſing and decreaſing -in Light as 
the Moon doth ; both which, and the Planet Mars, being in convenient Pofi 
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| the Circle ; for the Planet being in Aphelion, he is in BB; when Diacentron, he } 
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=. the Ellipſis wherein the Planets move, and how to projedt the ſame by tws Circles; 


according to the Doftrine of Bullialdus: 


% 


T appears by Obſervation, that the ways of the primary Planets about the Sun 
are Elliprical, which is very obſervable in Mars and Mercury; And though it 


, yet 1t 15 no way contradifted, as may be ga- 
rhered from accurate Obſervations. . | | 


Now how to project this Ellipſis in plano; we are ſufficiently inſtrufted by Apolo- 
nius, Pergens, Franciſcus, Maurolitus, Claudins, Midorgius, and Kepler ;, but the Learned 
Ballialdus makes the Operation more facil, and ſhews how to effe&t the ſame by an 
Epicicle, whoſe Motion is ſuppoſed to be. double ro the Motion of the Planer in his} 
Orb;. and ſo by the ſolution of Right-lin'd Triangles it may be found with much 


canaor ſo well appcar in h, YV, and 2 


. 


calc : | _ : | | 

Which way we ſhall here embrace, and ſhew how the ſame may be proje&ted 
by two Circles ; and for Demonſtration we have added the following Diagram, 
whoſe Axisis B B:D: BH: the Conjugate Diameter C I : and rhe Umbilique 
Points x and A. 


In the former Diagram, the pricked Circle repreſents the Ellipſis wherein the 

Planet moves, Bn C: and the Circle Ry L OR is the Excentrique, which is an | 
Imaginary Circle wherein the Center of the Epicicle is carried about; and the 
greater the Epicicle is, the greater is the variation of the way of the Planet from } 


isin C; when in Perihelion, in BH: fo that when a Planet moves from BB to- | 
wards C, the motion of the Epicicle is double thereunto; bur from B tg n, when 


the | 


& 6 > i F—=9YL ” 


ke. 


—_ 


PEPTEY 
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'nSDflallber 
-| the Semicircle is the double to the Complement of the {imple Angle to the Qua- 


.- XS 7 


the Center of the Epicicle is in $ diſtant from: the Aphelion 30 degrees, the motion 
of the. Epicicle B n is 60*; and when rhe Planer comes to C go* diſtant from the 
Aphelion, the motion of the Epicicle B C is 189*, becauſe the motion of the one is 
double ro the motion of the other ; by which means the Epicicle defcribes the mo- 


from the Aphelion thereof. | | 
Bur for turther Illuſtration, obſerve, that from the Hipothefis of this double mo- 
tion of the Epicicle, the Angle B $ n is double ro R DS: and Byn R DyGc. 


'| Now becauſe the Angle :B:$S:n: is double to the Angle RDS, and SD v is the 


Complement to the Right; bur the Angle n S D is the Complement of BS n: to 
rwo Right Angles; which is che double of the Angle S D R, therefore the Angle 
he double of the Angle S.D v, for the Complement of the double to 


Nr. LE 
When the Center of the Epicicle is-in S, the Planet in his Ellipfis is in :n : and 
ſothe Angle: n:$SB : is equal to the Angle B D y, and double toR DS: and fo is 
the outer Angle n S$ D equal to the double of the Angle S D y, and equal to the 


Sum of the rwo oppoſite Angles SB n: and Sn B : which two are always equal. 
Then as the Semidiameter of rhe Circle D B: is to B R (v33.) the Cine of the 


'1AngleBDR; : fois the Semidiameter of B S: to the # of the ſubtente B n : Or 


as D B: roSB:: ſoBnR: toche halfof Bn: 

Again, as DB:toBT:: oBn R:toBn: and therefore : n : js the Place of 
the Planet : in the Ellipſis whoſe Tranſverſe Axis is Bx D A B, and the Conjugate 
Diameter is CDI: 

So likewiſe when the Center of the Epicicle is in y, the Proportion holds the : 


| ſame as before : 


Wherefore, by the Solution, the Quadrants which are deſcribed upon B R and | 
bp _ the ſame Proportion ; as alſo thoſe that are deſcribed upon the Lines: n | 
: andn x: | 
Wherefore, as the Quadrant of B R - to the Quadrant of B x - ſo the Quadrant : 
of nR - to the Quadrant of x n: | 
And, as the Quadrant of B R.: to the Quadrant of B x: ſo is the ReQ-Angle of 
HRB : tothe Reft-Angle of H x B- and fo is the Quadrant n R : to the Quadrant 
nx:; thereforenR-: nx:and CD in the Elljpſis are lefler then BR: B x and | 


{B D inthe Circle. 


\ 


tion of the Planer, and ſeems to find his true Place therein, and his true diſtance 


LO 
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A brief Iroefligation of the Earths Aphelion and 
Annual Inequality. : 


NNO 1586, April the 27th old Stile, Ticho Brahe, at Vraxibers, obſeryed the 
A Suns Aline in the Meridian 5o'— F2/—3o', and Fuly Sons cheveths 
yo” 56'— 30”; and September the Fw the ſame yeat, 34* — 7! — &', by whi 4 

eridional. Altitudes, corre&ed by Parallax, with the liens of the Ec: ptick 
2P—3 t'—30”, and the Latitude of Vraniberg 55*—54'—30", thele three Longirudes 
O 


the Sun are determined. 


A 


1586, The Placeof the Sun obſerved, . 

April 29th —— 16? 26' - Fol 
uly 27th -—— $, 13——19  (e) 
Septemb. 13th — ne 29 ——5jI —— 45 


Q 
”, 
| \ 
\ 
» 
"8 
- 
| Then upon ; A : repreſenting the fixt place of the Sun, we deſcribe the Citcle| 
aDBCeg, hot: Sram is E an to the Tranſverſe Diatncter beg 
Earths Ellip 1s; and by the Places of the in the three Obſeryations, we draw 
the Semidiameters Aa: AB: AC: and from x, denoting the PI ; of the other 
Focus, we draw the Right Lines x 2: x B: x C: now becauſe the Angles x a A: |. 
xB A: andxC A are cqual to half the Angles of Equation in the Bllipfis ; hence | 
| che Angles a x B and Bx C arc cafily found, as followeth. = 
_— x 


oY 


2 —_._ 
» 3 — 
mn . » - 


a 
Ps - 


» 
a—_— » 


. | ing thoſe ot 


1 is required C a. 


hence is required C A: an 


= 4 


Ly 


"bl 


From the firſt Obſervation to the ſecond, are 91 days. 
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The half whercof is the Angle ax C — 35-15-47. 


Then ſuppoſing the Logarithm of C x 10,000000, extend B x to g, and draw- 
er Lines as in Te Figure, we proceed ; SY | 

rſt, In the Triangle C'x g are given; Cxg the Complement of B x C.to a 
Semicircle. (2) Cg x the halfof B AC the Angle at the Center. (3) Cx, and from 


hence is required x g. 


Xag 44%—— 50'—49/"' Sine —. 848322 

X ga 43 — 28 ——33 Sine i 9837019; 
=. ol — 

| | | _19844098 . 

Therefore x a | ; . 9995770. 


Thirdly, In che Triangle C a x are given x a: Cx: and Cxa: from hence 


rf — 9995776. 
ToCx  Jocvooo. 


So is Radius to the tang. — 456-43; IS 12004224. 


As Rad. to the tang. of 


- Fourthly, In the Triangle C A a are giyen, (1) Ca. (2)CAa-: and from 
from the Ang A C a ſubſtrat x Ca, there will re- | 


main x CA.. 
-"*CAz 133*—31'—16' Sine 9860410 
AaC, —— 23—14-22 Sine — 9590129 
Ca - — — ni 2 102649921 
The Sum | n= ———— 1 gSOL os 
\ CA —— — 10000671 


] Secondly, In the Triangle x g a are givenx g: x ga: the4of BA a: and | 
| g xathe Complement to B x a; hence is given x a. 


| The apparent Motion is the Arch a B : —  — . 8-57-"»| 


The middle Motion in g1 days is nn $9 =41 - 38] 
'The Sum is D Os ER RE 176 A 33—45 
T he 2 whereof is the Angle a x B es GD ESA "WIE 
| From the ſecond Obſervation to the third, are 48 days. COS 
The apparent Motion is the Arch BC  -—- ng 46*—34'—g' 
The middle Morion in 48 days is — 47-18-40 
The Sum of both s | ——— a 03 —J2—409: 
The half whereof is the Angle B x C: ' —_ BELT IY 4656-24 
| . From the firſt Obſervation to the third, is 139 days. | 
The apparent Motion is the Arch a C c— — 133-3116" 
The middle Motion in 139 days is a. JV = 137 =00 - 18] 
The Sum is —— — c— 2703134; 


Xg & | — Pn — 4 Sine | 9590922 ; 
xCg Cx 23*—19/——20' Sine _— 19603401 ;| 
_ 7 | 10,000429 . 


So tang. of ; x Ca+xa t—_— 22—22 — 6 ——_ 9014395 
To the tang. of + their diff. — 00 6'—.-53" —— 7301 269 ; 
Thenas x a C S CRE 22*—28'-=59" Sine nm __-_ oN 
ToCxfoisCxa —— 135—15=— 47 Sine — 190474 2 | 

ToCa — 10264652 | 


Fifthly, 


| Tb. Il. 


QRK F deſcribed upon the. Extreams of 
| che Tranſverſe Diameter ; the Ordinates 
|Mn: ando P: being extended ig R and 


FRY as > 


{rtan. OvP: tan. OvQ. 


rs... 


| Equation ; | 
| 'Or let A v L be the mean Anomaly; Ay K the Anomaly Corre@, Lv K the} 
| Variation,” E the Planers Place; v E S: the Elliptick Equation, E z parallel ro | 
| v L the middle Motion | LAIWALL 


| | niſheth; bur in the ſecond and third ir increaſeth the Equation of the Planer. 


| | fv this bg ere let AP nF be ſuppoſed 
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Fifthly, In the Triangle x CA aregiven Cx: CA: x CA: and from thenee 


Therefore che Farths Aphelion is g—5j——28-— 24 


Then for the Excentricity of the Earth in ſuch parts as her mean diſtance from 
the Sun 100001; The Proportion 1s | 


And for the-mean Anomaly in the third Obſervation, add the double of x CA 


| tothe true Anomaly x AC, and ſo by conſequence the middle Motions either from | 
1 the Aphelion or Equinox, is obtained in all three Obſeryations. 


% 


Of the Angle of Variation or Correftion f the Elliptick Equation, 


the Semi-Ellipſis ; and the Semicircle A 


Q in the Periphery of the Circle ;"then by 
the 21 of Apoll. Prop. 1. as mn: tomR:: 
ſois OP: ro O Q- therefore ma: mR :;; 


" Next, to find m n the Conjugate Semidi- 
ameter of the Ellipſis. In the ReQt-angled 
Triangle mn v- nv- or mA : the Tranſ- 
verſe Semidiameter; and the fide my equal 
to the Excentricity being given ; the Square 
Root of the difference of their Squares 1s 
equal to m n= And ſuppoling the Angle | 


z E S the abſolute Equation. | =4 | 
So that in the firſt and fourth Quadrants of mean Anomaly the Variation dimi- 


| 


is required x AC: andx A: | | | 


CA+Rad.Cx —_ 45-2 —3g' 10000671 

Radius O— 2—309 | =— 2 

Tang *CxXATCAxX ——— 89=30=25 — 2,658 

| To the rang. ; diff. — Joo 4 - | 8952110 
*wAC-. 84 —23:—21 Sins —— , ogg979l4| 

| x CA Sine — 0©0—59—9 IRad.. —— _18235659 

x A 2” AA | 53237745 

The place of the Sun in the firſt Obſeryation =——— *5*%—2g%=51'—35" 

The true Anomaly x A C ſubſtrat | —— 2— 24 — 23 —24 

| Remains the Suns Apogeon — — 3—05——28——21 


As CA — —* J0000m, 

-— Tex A Dr —_— | 
So the mean diſtance 100009 — tne FOOD 
_ Tothe Excentricity —_ 3,237074 


\ 


AvP the mcan Anomaly; Av Qh ] KS Xx 
the corre&ted Anomaly, Þ v Q the Variati- - 
on, T the place of the Planet in the Ellip- 
{is, and y T Sthe Elliprtick Equation; Ty. | 
equal to O P, or Parallel to it rhe Line of "A __ % 
| middle Motion; and y: T -S: the abſolute — EZ 


The | 


a. _—_ L _ 


am - __— ——_— 


_— — —— 
» —_— —_ 


<—_——_— 


C 
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The true Place of the Earths Aphelion , mth her Excentricity and middle 
| Motions determined. 


D ons Aphelions and Foci of the middle Motions of the Primary Planets, as well 
as the Center of the fixt Stars and Sun, are immoycable: the increaſing of 
their Longitude being only the Proceſſion of the Equinox, which the moſt Ingeni- 
ous Mr. Street, Aſtronomer, hath plainly demonſtrated ; whoſe Method we ſhall 
very nearly follow. And hence we conclude with him, That the Siderial years 
are always equal, but the Tropical years unequal. | - | b 

Now b the former Method, but accounting the Earths Longitudes from fixt | 
Stars, and correcting the Interyals of middle motion by Variation, and by Equa- 
tion of Time; and by comparing many Obſervations together ; we find the con: | 
ſtant Longitude of the Earths Aphelion from the brit Star of Ames 8* 8—20!'; her | 
Excentricity 17320 ſuch parts, as her mean diſtance from rhe FuME is 1000000; | 
and by the Obſeryation of Ticho, 1586. Fuly the 27th, in the Meridian of Frani- | 
burg, but the equal time reduced to the Meridian of London, was Fuly 264-23t—10', 
equated 231--24' we determine the mean Anomaly of the Fatth ; Thus; | 


The Place of the Sun obſerved & 13*-—19\-—10' ] 


| 


The Proceffion of the Equinox 2.7--——24-——27 


T he Siderial Longitude of the Earth g98---1 5-—-$4-—43 | 
The Place of the Aphelion Bo 8---- 20:00 > 


- The true Anomaly of the Earth ——— i——7-— 34-—43 | 


Pn IN 


The abſolute Equation add —— — I 15-27 
The mean Anomaly | 1—- 8--—5JO—-10 


Then for the middle motion in diſtin& Intervals of Time ; we gather in like: 
manner the mean Anomaly of the Earth to the beſt Ancient Obſeryations; and 
| from thoſe of Timocharis and Hipardtius, and Abbategnius, to Ticho, we limit the mo- 
tion of the mean Anomaly of the Earth, anſwerable to: 20 Zulian years, *19 Reyo- 
lutions, 11 Signs, 29 Degrees, 53 Minutes, and 1 Second : and hence the true 
length of the Siderial year, 365 days, 6 hours, 8 minutes, 30 ſeconds; and the 
mean length of the Tropical year is 365 days, J,hours, 49 minures, 1 ſecond. 


Of the Theory and Motion of the Moon, and of the various Inequality 
' tn her Motion. 


N OW as the Earth, and other Planets, do each of them in their peculiar 
'N Orbs move about the Sun ; ſo doth this ſecond Planet move about the Earth, 
as appears by rhe General < ir of the World ; the Earth being the common 
Node and Center of her Orb, about which ſhe performs her Periodical Revoluti- 
on, and therefore it is that her motion is more difficult ro obtain then any of the 
reſt ; alchough ſhe be a ſecondary Planer, and of leſs magnitude than any of the reſt, 
or leſs than any Star, except Mercury. | 

And by this it appears, that not only the Earth, but the whole Syſteme of the 
| Moon is cartied about the Sun in a year; and from hence ariſeth a two-fold Inequa- 
lity in the Moons motion, the one Periodical, the other Synodical ; her Periodical 
Equation 1s to be obtained after the manner of the other Planers; for it is of the 
ſame Quality, though differing in Quatitity, Bur her Synodical Equation hath its 
Dependance upon her Elongation from the Sun ; and is cauſed by her oblique Sci- 
'tuation and vaſt Reinotion of her-whole Syſteme out of the Center of the World; } 
_ | the Earth being the common Focus of her Orb, about which ſhe obſerveth her 
conſtant motion, ,which is remoyed from the Sun and Center of the World 100000. 
|. This being premiſed, we ſhall proceed to make Demonſtration of ſuch Lines, 
| Circles, Arches, Ocbics and Foints, as are needful tro be known for the Calculatjag of 


-her motion, Sf £; * 
£12 I. The 


_— _ a " oo, —— > bi "0-2. RY 4 _ 
— —— —_ 
_ G_ ” = _ 


| when the Moon is placed ſhe is furtheſt remote from the Center of the Earth, the 


|| which Point the Anomaly of the Orb is accounted. _ "RR 
2. The Orbite of the Moon is an Imaginary Ellipfis which carrieth the Moon | 


FUBPIS OY 


| of the Epicicle; bur when ſhe 


 1n' the nether part of rhie Circle. 


the Orb, is deſcribed an Ima- 
ginary Circle, in the Perimeter | 
whereof is placed a little Epi- | 5 


| Circle 1s an Arch of the Orbite . 


| to be added; and in the firſt Quadrant from the Perihelion ro be ſubſtrated, in th 


- 1. The Auge or Aphelion of the Moon is that Point of the Orbite wherein 


daily motion whereof being 6'—42' according to the- Succeſſion of the Signs, trom 


about from Weſt to Eaſt, according to the Succeſſion of the Signs; though it is ob- 


| ſerved with. ſome irregularity about its own Center; for the Converſions of her | 


.Orb are regdlat; and made equal by the Center Equant, which is the other Focus 
of rhe Ellipti, and the very Point it ſelf of Inequality ; and becauſe this Center 
Equant in teſpedt of the Earth is a Point placed towards the Auge, it ſhews that-the 
motion of the Moon in her Orbite, according to rhe courſe of the Primary Planets, 
is ſlowet when ſhe is ſupra Diacentron, and ſwifteſt when ſhe is infra Diacentron, or 
3. Upon the point D in this -T 7 T | 

Figure, whichysthe Center of {Þ 
=Y 


cicle, the motion whereof is 
douole to the equated Anoma- 
ly from :I : towards: n: dc. So 
that when ſhe is in the Auge, 
or oppolite Auge of her Elltp- 
{1s, ſhe 1s always in:1: the Auge 


isin: K: g9 diſtant from the 
Auge, ſhe is then 150? diſtant 
from -1 : the Auge of the ſaid 
Epicicle ; for the motion of 
one 1s double to rhe motion of 
the other... 

4- The Equation of the 


ariſing from the diſtance of the 
Center Equant, from the Cen- 


real motion of the Moon in her Ellipſis; and therefore the true place of the Moon 
in her Orbite is ſhewed by a Right Line drawn from D, as it is expreſſed in the fol- 
oony Diagram by the Line ND. | 


AD, being underſtood by the Angle D N A, ſo char the p ace of the Moon from 
rhe Earth, in reſpett of her own Orbite, is ſhewed by the Line AN. | 

6. The Equation of the Epicicle ſhews the difference berween the place of the 
Moon in her Ellipfis, and hec_place in the Circle; and this Ellipical Equarion in 
the firſt Quadrant of the Orb from the Aphelion, is to'be ſubſtratted ; inrthe ſecond 


ſecond to be added, as may be ſeen bye Figure. | | 

7. The ſecond Inequality of the > fro 
Conjunttion or Oppoſition of the Sun ; ſo thar the with her whole Syſteme is rran- 
flared into a two-fold Menſtrual Revolution, whoſe Period is from the Change to 
the Full, and again from the Full to the Change, as we ſhall here demonſtrate. 


| | [ | Upon 


oon depends on her true diſtance from the | 
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er of the Orbite ; which is nothiffg elſe but the difference between the mean and | 


he Optick Equation is an Angle at the Moon arifing from the Excentricity | 


—_ — 


"4. = 


J 


—_ 


ld. 
——— —— 
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Upon the Point R is deſcribed an Ima 23 BY deviſed to find the Synodical 
Equation of the Moon, whoſe Center : R - is diſtant from A 88 parts; in the Cir- 
cumference whereof moves a lefler Circle, whoſe Center is noted with the Letter M, 
which is to find the Variation of the Moons Synodical Equation. | 

In the fame Diagram we call A NR the reftifying Angle, which is found by gi- 
ving ANand AR: | | | 

2. In the Circumference of the greater Circle from A, by E ro M: is numbred 
the Synodical Anomaly, whereby the Angle R N M is the ſecond part of this In- 
equality ; and in the following Example is found to augment the former part, and 
therefore the Angle A N M: 1s the Synodical Equation. Laſtly, for the Variation 
we number the _— Anomaly from Lto O, and we find the Angle of Variati- 


on to be M N OQ, which in the following Example augment the Quanitity of her 
Synodical Equation. | 
The Dimenſwns of the Moons Orbite, 
Semidiameter of the Excentrique D I 4047 | Inthe Ellipfis 
Semidiameter of the Epicicle RI 2 JAphelion Semidiamerent D I 4054 
| Bifſeted Excentriciry D A 175 ( Diacentren Semidiametem D Z | 4040 
Equarion of the Circle 29--28'--50” > Inthe Circles of the Moons Synodical 


Greateſt variation of the? ; Equation of EveQions | 
Anomaly of the Ors Fo 1I--2 YSemidiamcter of the great Circle R A 88 
Semidiamerer of rhe Circle of Variation +: 


—_— 


"IR 


mo - 4 W 4% 
lo DS 


LES ' 4 : W' þ J--.. & ® . 
_ A Cp hy 
SG - 


——_—_ a. been. " ——_— 


The Trigonometrical Taveſtigation of the true Place of the Mon: 


IN the year of Chriſt 1608, Feb. 12: mm in the Meridian of Haſfma in Den- 
mark, Longoniontanus oblerved a famous C 

Moon with Ajdebaran gr the Bulls Eye ; ſhe being then in her greateſt Digreflion 
from the Syragiaca! Line; at which time her Periodical and Synodical Equations are 
both almoſt At their greateſt Exterit z the true quantity whereof may better be de- 
termined there than in any other Place; and therefore for Confirmation of the ye- 


Moons Place for the time thereof ; 


At which Inſtant Time are given 


The true motion of the Sun -| * oningbm—_— "REN 333"-43=20// 

The middle motion of the Moon —— — _; TT 

Apogeon of the Moon ——— — I 5830-7 

ode aſcending mos —143—-5I—49 

. Mean Anomaly — nb — 25-41-34 

Equation of the ſimple Anomaly — 2—24—20 
Variation of the Anomaly | es 


Anomaly corre& above 180 equal to the Angle QD H 81 —9-—2 
Whoſe double B Z N is the motion of the Epicicle indus 302 «$ 


Then for the Equation of the Circle, Lay, 


Now in the Triangle D H N having (1) DH: (2) HN: (3) The Lge com- 
prehended D H N 17*--41'—2'; we ſhall from hence find, (1) The Angle DN H 
(2) HD N. (3) TheſdeDN, and iffrom the Angle QD H 81—9'—29” 


we ſubſtratt the Angle HD N 2——4, 
it leaves the Angle QD N _ SI-—7—25 
Now in the A 


Angles emerge, (v23.) DA Nan 
Equation ; and conſequently fro 


NA 2——31'——3' which is the optick 

>nce is found A N 4018 the Moons diftarce 

from the Earth; and according t Diagram the Equations are thus diſpoſed. 
The Equation of the Circle adds OO — 2*-26'-58'! 
The Elliptick Equation ſubſtracts — — O—2-—4 
T he optique Equation adds — ' 2= 31=3 


's 


From whence ſubſt. 45* as Rad. to the rang. Remainer + 42-35-30--996137 
So is the tang. of + the Synodical Anomaly ns 47--22—-24—I003601 


of EveCtion adding. 


njunCtion of the Superior Horn of the 


As Rad. tothe Sine of the Circles greateſt Equation —= 2-28-50" 863629 | 


. So is the Colin of the Anomaly corre&t = 81-929 Grooas: 
To the Sine of the Circles Equation 2—26--58 3109 |. 


D N from the A glc at D., and the {ſides D N and DA : the other | 


To the tang. of — 44—-49-20 
Whoſe difference from that * 29 ——— — -2--33—4 the Angle | 
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rity of our Lunar Theory, we ſhall add the Trigohometrical Calculation of the | 


. C k 


_ 


T herefore the abſolute Equation of the Moons Excentrick is — 4-33-37 
And the Moons firſt equated Place is 7 (== 2 _ 2=—5— 
The true Place of the Sun —O  —_—_ — ny 
The Moons diſtance from the Sun —— B—— 2-2 28 
The Synodical Anomaly - — 8=25—15=I1 
Complement ro&Circle — m————_ 3=04--44--49 
The } wherco is rm dns 47—22=24. 
\. Hence to find the Angle of Eveftion. 
As Rad. to the Cord. of Evetion - —_ _—— 2 
So is the Sine of the Moons diſtance from the Sun —— 88-24--28--999983 
Which ſubſtrafted from the Diam. of the Circle | — = 26044 
Remainer more Rad. is the tang. — 87*-30'-30":11:36171 


- —— > A ——__ repre 


Laſtly, J\ 


—_—_————_—_—_—_—— 
on 


Laſtly, for the Refletion. 
We number the Synodical Anomaly or double diſtance of the Moon from the 
1 Sun, from L ro O, whoſe Complement is the Angle NM O : which known with 
N M 2nd M O., the: Refleftion M NO wilt be found 2'—- 5” adding; hence the 
abſolute Synodical Equation. is 2*— 35/— g' ; and therefore the true place of 
the Moon in her Orb s x 4*— 42'——59". , | 


. For the Redudtion and Lat. of the Moon. 


{ IN this Diagram the greateſt La- 
| titude of the New or Full Moon, _ 
| repreſented by the Angle S & H "ns 
is exattly 5*; and her Laritude | 
when ſhe is in her quarters ſhewed 
-byH8&y 5=-17',the halfdifference 
is z $8—30", with which Interval 
on the Center z is deſcribed a little 
Circle noted with So vS, where- 
in we number the diſtance of the 
Moon from the Sun doubled 176": 
48'—56", whoſe exceſs. above a 
' Quadrant 86 : 48: 56 is repre- 
ſcnred by 2 1 : 
' Then for the Exceſs. % 

As Rad. to the Arch z y 8 39” 7382382 | 
Soiszi —— 86-48-56--9999329 WD 

to the Sine of —— 8-29-—7381711 q 
which added to Sz —— B-30 __ 

" maketh Si —— 16-5gtherefore H i is 59—16—59. ; 

Then for the Moons Latitude required, take this Analogy. 


| ASRadius to the Sine of K &@ E 5*-16'—59" ——— 8964170 
| Soisthe Sineof &K _ 79—9--0 | 2166 
| TotheSineofKE 5- -11=18 the Moons Lart. South 956336 


Laſtly for the Redy&tion, 


þ 


ded, becauſe the Arch E i in the Ecliprick is greater chen H K in the Moons Orb ; 


Gives the viſible Latitude of the Moons Center South ——— 5-51-12 


| From which ſubſtra& her Semidiamerter | O--16—--I0 
It leaves the viſible Latitude of the Superior Horn Wn—nmnmm 5--35——2 
The Latitude of the Star 1s ' - Fi: 31-0 


The difference from the Obſervation in Longirude is little, and in Latitude in- 
{ conſiderable ; allowance being made for the Dilatation of Lighr. 
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As Radius to the Colin of 5*-16'-59'" K a 9998151. 
So is the tang. of | 79-90 Bk —— 10717458 
To the tang. of 2 E 79—6--30 - | — 10,715609 
The Wierence is 2-30 is the Reduftion which here is to be ad- 


' which gives the true place of the Moon in the Ecliptick 1 4*45'—29' 
' 4} from which if we ſubſtra& her Parallax of Longitude | M0 
it leaves the viſible Place of the Moons upper Horn 1'—oﬀ ———- 4-17-20 
\ and the Place of the Star was in I i] I7/——— 12" exaaly agreeing to the 
Obſervation both in Longitude and Latitude. | | A 
For the Moons Parallax of Lat. is png 34-54" 
W hich added to the Moons true Latitude AE THOR 5-16—18 | 


—. —_ 4 8.2. ad ” 


” ww - ww 
- 
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A New and C ompendiius T beory of the Primary Planets, 
Saturn, Jupiter, Mars, Earth, Verius, Mercury. 


The Proportion of their Orbs to the Period of their Rewolutions. 


H E Orbs of theſe Plariets are found to be Excentrical to the Sun, which 
appears by their unequal diſtance from him, and Equation of their Or- 
bites, which are greater in one Planet then in another, &&c: : 
They are alſo cach of them moyed in their peculiar Orbites from Weſt to 
Eaft, about rhe Center Equant. $i » 
T he Periods of their Siderial Reyolutions, with their mean diſtances from the 
Sun, are as followeth ; 


Revolutions: Diſt. Med. 


d. 2 ©. 
{| Þ 10759#—6t--30—26" | 9g 53800 Ii 
Y 4332 — 12=— 20-— 25 20-14 0 
J & © 6866-—23=—27—30 £5 2-302 L 
9 9.3695 —6=— $6— 30:4. -4 0:4 0. 0:04 
| 2 4—i16=ggmae | 72535 | 
gy O—3-15--5 1. ET Irons 


| Which mean diſtances from the Sun are found in Scſquialter Proportion to the Pe- 
riods of their Revolutions in Time ; which with the corrcted Parallax of the Sun, 
and Equarion of the Earth, proves moſt conſentancous tro Obſeryation; and alto- 


gether Indubitable. 
| As for Example. 


The Period of the Revolution of the Earth reduced into Minutes, is 525968: 
and of 4 989247%+, then ſay as the Square of 5259685 the Root 
to the Square Root of | _ $9247 
So is the Cube of the mean diſtice of the Earth 100000 
To the Cube of the mean diſtance of Mars - 152369 


Or by Artificial Numbers, Thus 


5259683 ( Log. 5720960 Y Dupl. 11441920 ) _. - 
Nimmbers 9892475 ) Log. 5995395 C Dupl. 11990610 ( Propor- 
190000 Log. 5000000 Trip. I 5600000 £16n. 
' 152369 (_ Log. 51828 Trip. 15548690 | 
And (ſo of the reſt, which are found to be as aboye, 


To find the Aphelions and Excentricities of the three Superior Planets, 
Saturn, Jupitzr, and Mars. . 


HE Work is the ſame as in finding the Annual Inequality of the Earth, by 
_Achronical Poſitures ; bur for Illuſtration, take this following Example. : 
The equal times of three Oppolitions of the Sun and Mars reduced to the Meri- 
dian of London, with the Longitudes of Mars from the firſt Star of Aries, by the ac- 
curate Obſervations of Ticho Brahe, were*thele ; | | 
'( Arno. ( Menſ. Die. Ho. Manu. 
1589 } Nov. 18 © 37 
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In this Diagram) let Sdenore the | 


D Center of the Sun, F the other Fo- 

B | | cus. of Mars; the Semidiameters 

| of the Circles SA: SB: $ Cbe- 

ing equal to the Tranfverſe Dia- 

meter of his Ellipſis, and paſſing 
by his Places. 


In the firſt, ſecond, and third 
Obſervations , the Right Lines 
FA: FB: and F C drawn, con- 


Diagram. 


From the firft Obſeryation to 


(© tion isthe Arch 
AB: 


The middle motion 


zecting Circles. . _ 


The Sum of both js | 2 
The x thereof is the Angle AF B ara 117——I----2 


From the ſecond Obſervation to the third. 


The apparent motion of Mars is the Arch BC. —-— go*-56'--23" 


T he middle motion in the Interyal 94---52-—-58 
The Sum of both mnmi—g—s =_ _ 185-4 40-—21 
The half thereof is the Angle B F C 92-54-40 


| | Therefore the Arch CA 159—54—33 and the Angle C F Ais1 od —18”. 


'Then ſuppoſing the Log. of C F 10, 000000 
Hence i is required F G, which is found as followeth ; 
FGC FF a” =o 9853016 
FCG 47—26—-29 + CF 19867223 
10014207 


FG—=O—— : 


2. In the Triangle F G A are given FG; FGA the half of BSA; and G F A 
the _ lement of B F A: Hence is required BF A. 
AG 


— — 62%--26\—30' Sine - 9947698 

FGA —— IT 134—35 Sine ns. 9911094 

F 'e- CE FAG I COI A207 
- SUM — — : 109950 

FA —_— —_ 9977603 


3. Inthe Triangle C F A are oiven, (1) F A. (2) CFE. (3) CF A required F 
AC, and CA found as followeth - 


\ C F + Radius ——_—— 20000000 

IEA 2 on ms —— _ 99977603 

” Tang. 46*--28'—36' OMITTED 10022397 

Subſt. 45 Rad. Tang, —— 1—28—36 C—_— 8411256 

Tang. of #F ACÞTFCA I4—57»5I COIs __ 9426965 

| Tothe Tangent of z diff. oo—23=41 —_— 7838221 

The Sur of both is —— I5—-21—32 Sine — 94.2302 

CFA 159—4'—18” + CF Sine FN WOPS 19698228 | 

| CA —_— — - 10275205 


tinue B F to G, and compleat the | 


© | A the ſecond. | 
7 | vo 0 hh = The apparent mo- | 
/ Iog99:9': 4 | 


in the Interyal ih I 24--52-59 


4. In 
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4 Inthe Triangle CSA: given C A and C SA, re ired CS; and the Avgle | 

FCAECSA—EFCS | = Oy Es 4 = 
_— —— 20'—5j'—-27" Sine — AO 

SAC ——— i1i9=2—43 — Sine FoTy oe 


CA — — 10275005 
| 19516617 
CY w—— boorR 
5. In the ry FCS we hayegiven C F: CS; and FC S, and from 

hence are required F Sand CF S: | - 

_ / = 20000000 
| C | — 1 — 2980678 
Tang. — 46'—16'—27' ——— IO,OI9322 
| Rad. Tang. — I —-16-—27 — 8347175 
| So tang, of SC FSÞCSF © 87—-44—=17 — 11403415 
To the tang. of 20 == 23 — 3 — 9750599 
Sum of both iF SC —— 117-07 —20 Sine — 408 
E FCS  —— 4— 31—27 Sine + Rad. ——— L22D 
FS — — ©947556 


| The Place of Mars in the third Obſeryation is — 7--20%14'- 8! 
| The true Anomaly F S C ſubſtrat — — 3Z—27—7-20 


Reſt the Place of the Aphelion — 4—02—6 - 48 
' The Equation or double of F CS add to FSC — "OZ9—=2-54 
| . The Sumis the mean Anomaly in the third Qbſeryation 4—6—10=14 
| And ſubſtrating the Intervals , the mean Anomaly 
| In the ſecond Obſervation is m——_— 1—1*-17'--16" 
_ In the brſt | Rata 8—-26--24— I7 
Then for the Excentriciry the Proportion is, | | 
CS — — © —_— | S| 
Rn Wo | — 7556 
Mean diſtance is — I 52369 —— 5182 
= —| 
Excentricity _ T4118 4149775 


. The Square Root of the difference of the Squares of the mean diſtance and Ex- } «— 
centricity is the Conjugate Semidiameter of the Ellipfis 151714, the .Loga- | 
rithm thereof is 5181025 ; then as the Conjugate Semidiameter is to the mean 
diſtance or Tranſverſe Semidiameter, ſo is the Tangent of mean Anomaly, to 
che Tangent of corre&t Anomaly ; whence in rhe firſt Obſeryation the Anoma- 
ly correct is 85 — 26' — 25/—— 30''; in the ſecond 1*— 1%. — 23' —-qt1'", 


and in the third it is 4—&—3'/—10”. 


Therefore applying the Intervals of corre& Anomaly as before of middle Moti- 
on, it will be 4 
Arches Angles 

AB 109% —— 9g —— 4 AFB 117*— 3/46 
BC 90 ——56 ——23 BFC NED: EH 
CA Ig —54 ——33 ) CFA 150— 


— 


Lib. Il. 


With which Arches firſt given, and the corretted Angles, repeating the Operati- | 
on, the true Anomaly in the third Obſervation FSCis 35-2975 F/m27"! 
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The Place of the Aphelion — pg 4—=t—18— 31 
The Elliptick Equation or double of F C S | — 0>8—56— 58 
T he Variation | O—=O0—7—4 
The abſolute Equation ———_— D i= T om 
The mean Anomaly — RE IR 4-6—59: 39 


The Excentricity 14080 parts. 


Of the two Inferior Planets, Venus, and Mercury. 


T HE Orbs of theſe Planets being placed within the Great Orb of the Earth, | 
toward the Sun and Cenrer of the World, as the others are withour, is the 
Cauſe, that contrary to the Superiors, they are nor viſible to us when they arc con- 
joyned inthe Line which paſſeth through the Center of the Sun to the Earth, 
whereby the Acceleration and Retardation of their Motions, which in their 
Revolutions they are ſubje& ro, are not ſo perceptible and eaſfte to be found 
as the Supcrior Planets ; yer nevertheleſs theſe, like the reſt, moye abour the Sun 
with Excentrick Motions from him, being ſwift when they are near him, and 
flow when they are remote, according to their Poſitions in reſpeCt of the Earth. 
The brighteſt of theſe is Venus, who is placed next within the Earths Orbite, and | 
above the Orbite of Mercury, who is the neareſt ro the-Center, and therefore it is 
that Mercury is always from the Earth beheld near the Sun, infomuch that he | 
is feldom ſeen ;* whereby for want of Obfervarions in all the parts of his Orbite, 
his Motion could not be re&ified, nor found near the truth ; till of late years the | 
accurate Obſeryations of T:icho and Gajendus, together with the careful Obſervyati- 
| ons and Calculations of the moſt Ingenious Mathematician, Mr. Street ; whereby 
with much certainty we have diſcovered the true Proportion and Radius of his 
ns ich we dare maintain to be as near the Truth as can poſſibly be ob- 
| tained. ; 


uh 


—_ 


In this Figure ſuppoſe A be the Place 
of the Sun and Center of the Univerſe, 
F K E the Orb of Yenus or Mercury; H 
SD R the Annual Orbe of the Earth, 
when therefore the Earth ſhall be in D, 
and the Planer in F, he ſeems then in 
ConjunCtion with the Sun, and is far- 
theſt from the Earth; but the Earth | 
going forward toward R,- the Planet 
appeareth to be in his greateſt matu- 
tine Elongation from the Sun, and is 
ſeen .under the Line R F A, being at 
that time Stationary to the Eye; and at 
length the' Earth coming toward #H, 
the Planet in F, he is Retrograde and 
neareſt to the Earth, at which time the 
Ancients count him Perigeo _—_ 
Finally, the Earth being in -: S: the 

' Ede  ___ - Planer is ſeen under the Line SF B:| 
| and is then in his greateſt Veſpertine Digrefſion from the Sun, which is equal to the 
| Angle FS A: and tis, according to the Annual Motion of. the Earth, do the 

Places of the Planets appear in the Heavens. Conſideration had to their real In- | 
| equalities in their proper Circles; all which confirms the Excellency of that ad- 
| mirable Invention of the Famous Copernicus; fo that we need not bluſh to affirm |: 
and maintain the Truth of his Hypotheſis againſt all Oppoſers. 
Fx 


i 
J 


» % 


By | 


\ 


tt. 2 + % pe a, _ Se 


—_——. 


{| hended between the Line of the Sun, and 


o » v6, Up» + » 
_— Ls 


_ i 
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By this following Figure you may alſo _ N 
more perſpicuouſly perceive how theſe two ; My 
Planets move within the Great Orb of 'the 
Earth, toward the Center ; and why the 
greateſt _— of Venus from the Sun 


cannot exceed 48*, nor Mercury 257, as the P | 
Angles ANP and A N E demonſtrate , 


whereby they can never appear in Square E 
or Oppolition to the Sun, in regard of the | Pp A 


Alfo the Parallax of the Orbs of Yezus 
and Mercury, contrary to the Superior Pla- 
nets, is an Angle at the Earth, compre- 


Earths Scituation without their Orbs. | X 


Place of the Planet, underſtood in this 

Figute by the Angles ANP and ANE, 

which is nothing bur their apparent Digreſ-  . 

ſion from the Line of the Sun, as the Planet is beheld: from N, the Earths Place. 
| "« 


The Aphelions and Nodes of theſe Planers differ nat in quality nor quantity of 


che, Augmentation of their Longitude beirig only the proceſſion of the Equinox ; 
and the Inclinatioh of their Orbes and Latitude from the Earth are alfo much 
alike. | 

And after often Trial, and many careful Calculations, comparing eur Work 
with the moſt exa&t Obſervations of Ticho, Gaſſendus, and others, to the mean di- 
ſtance of Yenus from the Sun 72333; we ſtate her Excentricity 517, with the Side- 
rial Place of her Aphelion gf—— 5*—0o'; and ro the mean diſtance of Mercury 
from the Sun 38710 we ſtare his Excentricity 7979, with the Siderial Place of his 
Aphelion 35 ——13' — 48”. | | GEES: 


—— R—_ __— A 


To find the Places of the Nodes, with the Inclination of the Orbs of 
Saturn, Jupiter, Mars, Venus, and Metcury. 


London, Ticho oblerved Saturn mm Longitude from the firſt- Star of Aries 
Oe. al 53”, with South Latitude corre& 2*-27'—23", at which time by our 


' Anno 1591, Decemb. gth, 12 hours reduced as before, the Siderial Place of Saturn 


| was obſerved by Ticho 2--12*—51'—42” with Latitude corre&t as before 31'—32' | 


South ; and then by our Tables the mean Anomaly of h was 6* 11* 34) il! 


His Elongation or diſtance from-the Sun - "SIN 5 17- 19 45 
As the Sine of Elongation, to the Sine of Commutartion : : ſo is the tang. of Lari- 
tude obſerved, to the tag. of Inclination or Latitude at Sun : therefore the Helio- 


1 | Z N | Then 


EY 


A Oey 


ables the mean Anomaly of Saturn was —p—cewa 4* 11* 30' 24" | 


Flis Heliocentrick Longitude —_— c— 2 IL 29 34 

The Suns Place — hm | 8 oo 11 759 

_ Commaunation I — — F.-18--42 8 
Parallax Orb add | — | — 0-1 T1 
Saturn's Geocentrick Place —— =" 2 12-2: '14] 


centrick Latitude was in the firſt Obſervation 2* 27" 26", and in the ſecond 28' 4”. | 
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their Motions, from thoſe of the Superior Planets, they being all immoveable : | 


NNO 1587, January the gth, nine hours p M. reduced to the Meridian of | 


His Heliocentrick Longitude — oO 4 FI-- 19 
The Longitude of the Sun —m———_— 9-1-3867 6 
The Complement of Commuration — xt 3- 2: 306 

| The Parallax of the Orb ſubſtratt — oO 6 24 | 
The Geocentrick Place of Saturn OO n— 11 28 42 55 
His Elongation from the Sun _ — — 2 26 44 45j 


_— 


= 4 
Fd 


- - «4s - 
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Then ler A ® be a part of the - W, 
Ecliprick or Orbite of the Earth ; B 
{ P the Pole thereof, C & a part of n 
| the Orbite of Saturn, C his Place in 
the firſt; and D his Place in the laſt 
Obſervation ; hence by the given 
. | Complements of Laricude C P 87? 
32' 34", and PD&g 31' 56", with 
the included Angle C PD 66 38 
| 35”, we find PCDequalto PD & 

&7* 31' 31” which with DB 28' 4" 
and the Re&-angle at B, gives B Q 
| 10* 41' 51” the Longuude of the 
Node from Saturn and B 8 D2* g1/ 
1” for the Inclination of his Orbite 
and if to his Heliocentrick Longi- 
tude in the ſecond Obſeryation 
2*..11* 29! 54 we add B &Q 10: - 

U: 51” che Sum 25 22* rs, oh Þ 
| for the Place of the Node. Now | 
that the Nodes and Ecliptick Poles 
(the Nodes being the InterſeQtions of the Orbires of the Primary Planets ) are real- 
ly fixt and conſtant in the fame Siderial Places, Reaſon it ſelf, with all certain and 
undeniable Obſeryations , will plainly declare. to any Ingenious Perſon in the 


World. | | 


D 


= To limit the true quantity of the middle Motions, 


NNO Chriſti 508, September the 27th in the Morning, 7upiter was obſerved |. 
A. three Digits-toward the North from Cor Leonis, by which,' compared with | 
other Obſeryations, we determine the Geocentrick Place of Jupiter at that time ' 
7 3*---26*-—42/-—46", and the Place of the ' 
Sun 5*—-22*-41'—-52//, and the'Logarithm : 
of the Earths diſt. trom the Sun 4998001, 
and alſo the mean diſtance of Jupiter was | 
520110 parts, his Excentricity 25050 the | 
Flace of his Aphelion 5*---g'—51', whence | 
his mean Anomaly and Heliocentrick Place | 
1s required. | 


In this Diagram let P 4 A be the Semi- 
ellipſis of Zupiter, PD A the Circke circum- 
ſcribing it, C the Center thereof, A P the 
Tranſverſe Diameter, and C E the Conju- 
gate Semidiameter'of the Ellipis, S the fixt 
Place of the Sun, y the Place of | Zupiter, | 
and © the Place of the Earth. 

Continue Y © until it meet the T'ranſ- 
verſe Diameter in B; produce the ordi- 
nate R y, unto D. and ſo the reſt as in the 
Figure. 


The Solution is manifeſt by following 
Operations, 


Rey We WRFPTY 4/9 


ir "7 UE IE: 
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T. _ 


SB9 PE = Cine £ Q 720 CDNACS -I60 ANTS... _ 
oC DD AMY 
Ser 5& v o' Sine _ 9918745 | Diff. Log. con 


| —— 14916746 
SB 1207865 £1 ——— 5082016 
.C'S 25050 . 4 


CF 520110 — 5716095 
CE 519506 —— 5715591 
Diff. Log. =_ 504 
RB x 43? 7! o' tang. 9971429. 


F275 &' 10” tang, —— « 
peg L 24 55 37 tang. 


- CSD 52? 'u 47" tan . 
> ESD Diff. Log. C F, and C 
CS y 51* 59' 51" tang. 40107151 | 


PS y 128? oof —— 
#is — G4 © F tang. 


G1 45: 42 tang. 
Doubl. 4 28 46 Equation of Ellipfic. 


6524 | 
658 


7223 | 
— Ioto7 


RBD 43 9 © tang. ' 9971933 | Dig 
CD 520110 - 57160g5 - 

CB Taſins —_ —- _ 516380 

Diff. Log. mm | 

CBD 43 9g o' Sine 98 34999 Sum 
CDB 11 3 21 Sine 9282709 | Ditt. 
Sum is 54.12 21 RCD | ! Variation 


1s 27 6 10; 


— ———_—_—_ P Mn 
= — 


ee 


" 552250 | CxS: 51 59 FI | 


56 28 37 tang. 


CD: 520110 


CS — 2505JO 


— 


u—_—_— 
—_ 


|| The Motions of the Primary Planets being alike, we ſhall nor add any further | 
Demonſtrations or Examples for the finding of them ; bur after often Trial, and 
| many careful Calculations, we conchude as 4n the following Synopſis. | 


| The niidd 


The mean: Anomaly at. London, Anno 
1680. December the laſt day, at Noon- 


time Equated. 

368 © M8 
© Ht Saturn 6* Io 59" 304 
Y Jupiter SI: 12-205; 


ce & Mars 1 -.20...13" 24 


L's ty 7 p 
Revolutions. 


C 105 8: og | 
26 56 


lc Motion in 20-Julian years, 
or 7305 days. 


25! 18! 


30 
24 
[ 


I3 


' © Earth 6-13-33 - 
E Rs 2-2 2$----2J 
rey 7 79 . 32 00% 
The Siderial Longitude of the Aphelion 
The Longitude of the Aſcending Node 
"The Inclination of che Orbite p—— 
The Tranſverſe Scmidiameter of Ellipſis 


The Conjugate Semidiameter 
- The Excentricity | 


The Log. of Elliptick Equation 


|}! 


41866 
_10311845 
' 10,269979 


JO4 
20178837 
| 10,170333 | 
x 50 ſubſtrating from © | 
4 28 46 Equar. Ellipſis. 
Leaves 4 26 56 abſolute-Equar; 
Hence Anom. vera P $ EFT, 


with 180 is —— 
Abſolute Equar. ſubſt. 


Leaves the mean Anomaly of Zupiter 1o 3:33 13 
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Of Jupiter. 


The Sidercal Longitude of the Aphelion 
The Node Aſcending 
The Inclination of his Orbite 


The Tranſverſe ; Diam. of the Ellipſis 
The Conjugate Semidiameter 
'The Excentricity 


The Logar. of Elliptick Equation 
The Logar. of Variation — 


lms 


Of Mars. 


The Siderial Longirude of his Aphelion 
The Longirade ot the Aſcending Node 
. The Inclination of his Orbite 


The Tranſverſe Semidiameter of the Ellipſis 
The Conjugate Semidiameter —_— 
The Excentriciry - 


The -Log. of the Elliptick Equation - 


The Log, of Variation —_— 


46" 1: 17 
Oo: 19.10 
0” 1 54 


152369 | 
151715 
£4100 


w> 


| * Of the Earth. 
The Longitude Siderial of the Aphelion 


The Tranſverſe Semidiameter of Ellipt! 
'The Conjugate y nas rm 
T he Excentricity | | 

The Log. of Elliptick Equation | — 

T he Log. of Variation — 


. 


A. s \ FY 


Of Venus. 


T he Siderial Longitude of the Aphelion 
The Long. of the Aſcending Node 
The Inclination of the Orbitc 


The Tranſverſe Semidiameter of Elli plis 
The Conjugate... —— 
'The Excentricity — 
| The ' of Elliptick Equation 
- The 18 of Variatipn . 
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of Mercury. 


The Siderial Longitude of the Ap 
The Longitude of the Aſcending Node 
Inclination of the Orbite 


'The Conjugate 
The Excentricity 


"The Logar. of Elliptick Equatiori 
The Logar. of Variation 
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The Tranſverſe Semidiameter of the Ellipſis 
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ho this Diagram let A repreſent the Center 
of the Sun, L the Center of the Moon, B the 
| Center of the Earth, H bn the Apparent Semi- 
diameter of the Sun, A T the true Semidiame- 


Shadow; B D G the Semi-Angle of the Cone 
of the Earths Shadow; B HD the Axis of the 
Shadow, L O the Semidiameter of the Moon 
zera; L Bo the Angle of the Apparent Semi- 
diameter, B A G the. Horizontal Parallax of 


Moon ; Laſtly, let the Lines n K, and G F be 
drawn Parallel to A D : the Axis : hence it 
follows;  _ dS | 

1. That the Horizontal Parallax of the Sun, 
and Semi-Angle of the Cone of the Earths 
Shadow, are equal to the apparent Semiaiame- 
ter of the Sun. | | | 

2. Thar the Semi-Angle of the Cone of the 
Shadow is equal to the difference of the Moons 
Horizontal Parallax, and rhe Semidiameter of 


the Shadow. | 
Demonſtratiorf.” 


1. In this Diagram the apparent Semidiame- 
ter of the Sun is ſhewed by " Angle A GT: 
from which ſubſtratting A G F equal to B AG, 
the Suns Horizontal Parallax, it leaves the 
Angle F G T equal to B D G, the Semi-Angle 
of * Cone. | 0 
2. Let us ſuppoſe the Sun in A, the Moon in 
H, in oppoſition to the Sun, at which time B 


lax of the Moon, and H B n, or B.n K the ap- 
parent Semidiameter of the Earths Shadow ; 
therefore out of the Horizontal Pagallax of the 
Moon B n G, taking the Semi-angle of the 
Cone of the Eatths Shadow K n G, which is 
equal to the Angle z G R, it leaves the — 
K n B, which is equal to the Angle n B H, the 
| apparent Semidiameter of the Earths > ma 


Of the Semidiameters of the Sun, Moony and Shadow of the Earth. 


F 


ter of the Sun; D the Vertex of the Conical 


the Sun; B HG the Horizontal Parallax of the 


HG, or B n G repreſents che Horizontal Paral- ' 


For 


_ 


—— 
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Fer the progortional Magnitudes of the Sun, Moon, and Earth. 


Ube their Diameters or Semidiameters, atid divide the greater Cube by the 

leſſer, the Quotient will ſhew how many times the one contains the other ; as 
in the Sun the Cube of his Semidiameter, is 107171875,000, the Cube of the Earth 
321419125, and dividing the Cube of the Sun by rhe Cube of the Earth, we hall 
nd the Sun to exceed the Earth 333732 times. 


Of the Semidiameters and Proportions of the other Primary Planets 
4 IS | to the Earth. 


BY comparing the Accurate Obſervations of Hugenius, M. Hortenſins, Gaſſendus, 
and Aorrox, we determine the Apparent Semidiameters of thele five Plancts 
in their mean diſtances from the Earth, as follows ; 


H LO ——_ zo”! Q Io'——30'" 
Y 24 — ©O 8: 0 <—— 
FF 4— 0 


And hence we conclude, That the Body of Saturn exceeds the Earth 298 times, 
and the Body of Jupiter exceeds the Earth 577 times ; but the Earth is greater than 
the other three, exceeding Mars 15 times, Yenus 3 times, and Mercury 27 times. 


! 


The End of the cond Book. 
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ASTRONOMIA ANGLICANA: 


CONTAINING THE 


Dodrine of the Second Motions ; 
| | | Wherein is Contained, 
NEW TABLES: 
Whereby the Apparent Places of the Planets may ſpeedily be 


acquired, and found out, to any Time, paſt, preſent, 


Calculated {by the Theory of the Author) according to the Doctrine before 
declared, and compared throughout with the Admired Obſervations of 
Tycho, Longomontanus, and other approved Obſervators ; 

and moſt Rational Grounds of Art. | 


[Which Pradtical Part is not only much more plain, but any one wa with mote 
ition Compute the true Longitude and Laritude of the Planers than 


So that for Facility in the Operation, the like Tables were neyer yer Extant. 


— —_— —_ 4 


Being Accommodated to the Meridian of the mioſt Famous and Ancient 
a Metropolis LONDON, 


Latitude (C'5l—32 | 
Whoſe IS ret SE 
Longitude 21 — 00 | 


PA 


By NICHOLAS GREENWOO D, 
Student in Afironomy and Mathemat. 


Printed by J. Harefinch, for William Henſman, 1689. 


PRACTICAL PART 
ASTRONOMY;, 


| 


Exped 
ould be done by any other Tables publiſhed heretofore, by half the Pains J 


——— 
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be 
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OF THE USE 


OF OUR 


'B LE $. 


\HE Radix of cach middle Motion being accommodated to the laſt day of 


Metropolis of Great Britain ;, and it is uſual with all Aſtronomers, that they 
apply the Radix or Epoche of the Planets middle Motions, or their equal 
Courſes, to ſome known point of Time wherein ſome memorable Event hath hap- 
pznd; We will not trouble the Reader with an Account from Nabo er, or from 
Motions take their beginning more eſpecially from the day before mentioned, pre- 
ceeding the Calends of 7anua 


the Birth of our Saviour ; but the Chriſtians of the Eaſt and Greek Churches do 
number from the Creation to Chriſts Birth 5463 years, whereas the Zews, Hebrews, 
and latter Rabbins account it but 3715 years ; therefore they differ from the Greeks 
in their Computation 1748 years, and from us, 234 years. 


— 


For the Temporary differetice of the Meridians of London, and other Plates, 


much to the Eaſtward from London ;, therefore the Sun being in their Meridian, 
the timie at London is 11h—8' of the Fore-noop ;; bur if the Sun be in the Meridian 
of Londong the time at Yraniberg is ot—52' After-noon, ſo much time to be added 
according as the Title dire&ts. In the ſame Catalogue Dublin in Freland is oh— 27 
Occi. that is; 27' 
the reſidue fall 
Sum is the rime at London. And note, its the ſame in Eclipſes, which if ſeen at 
Vraniberg toh—52/, the ſame would be ſeen at 1oh—oo in the Meridian of London, 


f _ qc Do ” —— 


To reduce the Equal Time to the Apparent, & contra, 


EC | Na | 
HE Inequality of Natural Days ariſeth from the difference of the Right Aſcen- 

tion of the E nino&ial and Zodiack, and from the Inequality of the daily 
Revolutions of the Earth about her Axis; both which Equarions arifing from the 
ſaid Arches, are 5 og” by the Firſt Tables, under the Title of Canones Aquatic 
num Dierum Naturalium. But tor the more ſpeedy obtaining the Equation of civil or 
natural Days, a Third Table, being compoſed of the other rwo, bearing the ſame 
Ticle. Eater with the Suns Þ 2d, Al e l1de, the 
common Angle will ſhew the faid Equatjon in Minutes and Seconds ;- which ac- 


ma 
time is to be reduced to the equal. 


F4 


lace on the head, and the degree'on rhe ſide; the | 


the Death of Alexander, Julius Ceſar, or others ; but our Tables of the Celeſtial | 


| next following after Chriſts Nativity. - And the | 
firſt of January following the Creation alſo, as is reckoned by us 3949 LIFRn before | 


Þ* the Catalogue of Places we find Praniberg in Denmark oh— 52/ Ori. that is, ſo | 


to the Weſt ; therefore from the given time at London ſubſtrat 27', | 
be the time at Dublin ; or to the time given at Dublin, add 27 the | 


rhe Zulian Year ( viz.) the 31 of December, in the Meridian of London, the | . 


” . 


cording ta the Tirle'add or ſubſtraft, to or from the equal time given, that it may |. 
>. apparent; bur the contrary Title is ro be obſeryed when rhe apparent 


=_ 
. 
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"To calculate the true Longitude of the Sun and fixt Stars. 


Irſt, in the Table Intituled Terra Tabula motus Medii, dc. find the neareſt leſſer 

: year, and by adding the reſidue of years, with the Month, Day, Hour, and | 

Minute, ſetting them down in order, with the mean Anomaly of the Earth, and 

Proceſſion of the Equinox anſwerable ro them, and by Addition gathering the ſe- 

veral Sums ſo diſpoted into one, the aggregate is the mean. Anomaly and Proccſ- 
{10n required ; as the following Syzopſes manitclts. 


Example, 


Let the time required be the 27th day of July, 1586. 23h—25' ante Meridian, at 
which time equated and reduced, Noble Ticho Brahe obſerved the true Place of the 
Sun 13*—21'—35" &, for which the Operation 1s thus. 


—_ — 


COIN In "YT — CORY 
N ——_ 


Anomaly & Proceſs Equinox 
| 6*—14*— Rf oi ; Of —272—20'/—0O' 
Years included — 3 11 - 29—43—28 ; 0-00 —4—© 
Month —— July 5 — 28= 23=—44 | O— OO — O—24 
Day —— 26|0—25=37-33 j0—00=—0-—3 
lour —— 23 | 56—40 os 
Minute — 25 -1I —2 [| 


nl 


A—— A———— CE 


ee 5 CY — 


Epocha or Radix 158i 


i — 


M——— 


———— __—_ _  — —————_ — — 1 


Anomaly & 4-48 -- FO=42 | 9— 27—24=27 * 


<———_— 


——————_——— Ow —_ 


"Then with the mean Aromaly in Tabula Ayguationis next following, by making 
Proportion &s need requires, the Equation is fqund to be 1'--13'--27'', which ſub- 
ſtrat from the mean, gives the true Anomaly 1*--7*--37'—-15”, to which adding 
the Apogeon 2-8*--29','15 the Langitude of the Sun from the firſt Star of Aries; and 
to this add the Proceſhon,; which is 0'--27*—-24'—-27”, the Sum is his Longitude 
from the Equinox 4*-13%-21'--42/.. Bur by the next Tables, Intituled Solzs*Tabul: 
Loci Geocentrici, the firſt whereof agreeing with the former; the latter, where the 
' gar. 1s annexed, gives the Suns Place more accurately, .as is ſhewed in its due 
© Place; in which entring with the mean Anomaly, and making Proportion by the 
| Table of Logeſtical Logar. you have the Long. of the Sun from the firſt Srar of 
Aries 3—15*=56'—37",, to which add the Proceſs 0--27--24- 27, the Sum is his 
' Long. from the Equinox 4*—13*-21'--4", thar is 13--21--4 &, differing from Ob- 
ſervation but + a Minute. 


Hf Another Example for Pradfice. 
March the 25th, 1669. at 6h—o' p. M. the Suns Place is required at London. 
1641 | &-13*47'--18' | 0*--28*---8'-—of! 
, ; 19H — > 
Time giyen ' March ; I=28 —g—4 | 
| Bifs 21 | —20-—41—52 
"Mi 


— 


_ —— 


04—47 


Mean Anomaly & — | 9—2— 2—2 | 0-28-2323 


PF 


Long, ©4#1 $of Y | 11—=11=25—13 F: 
Precefſipn add | 0=28—23—23 Logar : 500039 

Long. © ab Equinox | T10-98=3s| © 

Jrnanen | 4 SPE [pn wg : | OO TE 

| Therefore, Anno Chriſti, March the 20th, 6b—-'p. M. the true Place of the Sun was | 


'10:-48=36 of Aries, and the Place of the Earth in the oppoſite point, that is in | 
1JO>—48——36 of =, th 
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Thc Preccfſion of the oy are is the Long. of the firſt Star of Aries from the 
Vernal Equinox ; which Motion, although 1mall, by Obſeryation in all Ages, is 
;ooainded to be equal, as the reſt of the tixt Stars ; therefore to find their Places, 
it 1s no more but to get the Precefſion ; to which, if there be added the diſtance of 
the Star from the firſt Star of Aries, the Sum 1s the true Long. thereof from the 
Equinox. | ZE 

| Example. 


true Place of the Lyons Heart. Having firft gathered the Motion of the firft Star 
of Aries, it is eaſily obtained, only by looking. in the Catalogue of fixt Stars, and. 
finding Cor &, 4 1 X# Y 3*--26'—41” placing them thus, and adding them together. 
Place of the Preceſſiqn —_— or I Y 18.05 -28%23'—23" 
Diſtance of Cor Leonzs add — 3 — 26»- 41 -- OO 
The true Long. of the Star in Cor Leonis ab Equ. i 4 — 25-0423 
that is , 25% 4. 23'!; thelike of any other + in the Catalogue of Stars. | 


—_— 


To find the exaft Time of the Tranſit q the Earth ( or Sun.) 
| ' by any Pont of the Ecliptick, 


N NO 1676. of the Yernal Equinox, which by yulgar Rules hapneth on the 


| £'% gthor 1Qthof March; the Day, Hour, and Minute is required, | 


Long. © ab Equinox o* of 0 
Preceſf. ſubſtra&t — © 28 36.9 | In TFubulis Solis Geccentric. un- 
| Lon IL &Y—-- T1. o- a der 8”, and againſt 21%, is 115-—-1* 
Mean Anomaly correſpond B21 1 23 {22 —27', which ſubſt. from'! 


g, remains 1/— 24, which 


| Remains — 2 ©8 10 '3g9!: 

Anom. to March ſubſt. * —— 1 28 9 4 | 46”, the difference of 85—— 5 
Remains — 10 1 35 \ from $—22, gives 1 23; 

Anomaly 10 days fublt. ——— _g 51 22 fo that the mean. Anomaly cor- 

| Remains _ ' 10 13] reſpondent is 85%-21%1'--23", © 

| Anomaly to 4 hours ſubft. —— Oo 51 *y | | 

| Reſts Anomaly to 8' 55” — 22} 


Hence with much Facility in the Qperation, the equal time of the Vernal Equi- 
nox. Anno 1676. 1s faund March the gth, becauſe the year is Biſextile gÞ--8'--5 5 ar 
{1 London, but wich Equation of Natural days 4'--4" ſubſtracted ; then che apparent 

time is March the gth, qt—4'-51", at which moment the Earth toucheth the firſt 
ſcruple of =, and the Sun 9 Y, Rh] CE \ 


— 


To Calculate the true Place of the Moon in Longitude, for any time offend, S WES 
| ; Orb, .and reduced from her bite to fo Ebook, * F Lay nl 


r. PO LT given, 6nd the true Long. of the Sun frotyhe VernA Equinax, | 
:..7 ore. Mr | ; 4” © 3333 rh al e$ gn hc; = 


b 


amptes only for the*Node, ' from the Radical here 
in the Table ;, ſubſtratt the middle Motipn afſwerable to the telidye of Years, 
with the Month, Day, and Hour, &c. © + = Ws + 
3. With the mean Anomaly in Tabula Equationis Excentrici, find the Equation, | 
which as the Title dirc&s, add to, or ſubſtra&t from, the mean Anomaly gives | 


q 


Admit it be i Lyon at the time before given, Anno 1660. March 20. To find the | 


| Anamaly ta the year 1676 ſubſt. 6 12. 5qQ 44 |. c mean Anomaly correſpand- | 


2. In Luna Tabula mediorum Motuum, gather the-mean: Anomaly and Phce of the}. 
Apogean ; in like manner as the middle Mogon'or the Earth'in che ewo firſt Ex- |: 
ical Place thereof, to the year firlt feund | 


249 
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wrought by Logiſt. Logar. by i 0-16 


/ FO 


the | 
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. [the Moon in her Orbite, the reſidue is the Argiment of Latirude ; with which if 


OÞ AnoChriſi 


| ly in the ſide Column, and in the common Angle of — 
ro 
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the true Anomaly 
Place of the Moon. | A SEE 

: From the firſt equated Place of the Moon ſubſtra&t the Place of the Sun, the 
refine is the diſtance of the Moon from the Sun ; with which diſtance, and the 
true Anomaly, enter the Table of her Synodical Secondary: Equation, finding the 
ſame diſtance of the Moon from the Sun, either in the head or foot, and Anoma- 
by uſing the part 
Equation ;. which 


portional, if need require, you: have the Moons Synodica 


} according tothe Tirle next under 1t, in aſcending, or above it in deſcending, is to 


| be added to, or ſubſtratted from the Place of the Moon firſt equated ; and 1o you 
have her true Long. in her Orbite. 2h 

5. This done, with the diſtance of the-Moon from Sun, enter the Table of the 

Equation of the Nodes ; and thence gain their Equation, which is tobe added to, 

or ſubſtrated from the Node before computed, as the Titles dire, and then you 

haye the equared or true Node aſcending ;' the which ſubſtrat from the Place. of 


you enter the Table of Reduftion, Latitude, and Exceſs, take thence her ReduRQtion, 
and as the Title direQs, add or ſubſtrat, ro or from, the Place of the Moon in 
her Orbite; ſo have you the Moon reduced from her Orbite to the Ecliprick, 

6. Then with the Moons diſtance from the Sun, enter again the 


| tirude before found, the Sum 
ſhall be the true Lat. -of che Moon, when the Argument of Latitude is leſs than 


| ſix Signs North, when it exceeds fix Signs South, 


EEK | Example, 


\ 


Meridian, Mhen Ticho obſerved the Place of the Moon in the goth degree of ' 
the Ecliptick, the Sun was then in =: gf--21'—g". i 
| "Tempus Datum Anom. Med. © Apogeon Note Abendiog 2 [2 FE 
-  Epoche Chr. 1581 |} & 49 00] 4* 15? 5' 00” Io 8 21. 30] Radix 

Anni Expanſi — 613 6 39 5816 23 25 50[3 6 41 ,5o | ; 

| Menſ. Septem. 19 24 47 3119 27 4 19]0 1252 O6 | 
'Þ Dics  ——— 2219 17 25 471/909 2 27 03[0O I 9 J4 _ 

.. Horis — 1410 7 37 1610 O 3 54 n 3 1 | ; 
COLONIES = "0 —— 13 4 — x - 06 
7 Anomaly. Med. C:3-J'®-'5 32.36|9 86-13] 3 20 45 44 | Sub. from 
Equat. Sub. * 12 4 34.35] - 1G 17 35 46 | Remains 

Anomaly vera - 12-0 58 ol -O_I_3I1_27 | Equat. 2 Sub, 
 Apogcon add 1 [© 8 6 13 | = 16 O4 I9 Locus & 
Locus @ 2 Equarus __ |2 9 4 14} | : | 

— Locus Solis | <a + 7" 21 - | | ZE MR 

D ntia <£4® [7 290. 43 5 | prop. min. 44 47 Therefore by Calculati- 
|. _ 2 Sub, —- | + 31 26| ſimp.lar, @ Auſt, { on, the: Place of the Moon 
| Locus Luna. in Orbita }2 7 32 48 3-54-33 | 10 her Orbire 1s feat # 
| _Locus Nodi Sub. —- 6.16 74, 19 | Exce6' 13-39 | Gemint, bur in the Ecliprick 

-Arol - Latitudinis 7.21 28 29 prop. part IO-I1N 7*—-26 24” Gemini, ſer- 
|- Redudtio Sub. | 5-6 24 erve Lar. @ South | Ved by Ticho in Gemm 7--25 

[Locus Lune in Eclipics | E226 24 | tr 


— 


7 
'® 


able, in | 
. | which is the Equation of the Nodes, and thence alfo rake the Scruples of Propor- 

_ -[fion; and with che Argument, of Latitude, enter the Table of Latirude, and take | 
-thence the imple Latitude and Exceſs ; then multiply the Excels by the Scruples | 
[of Proportion, and the Product being added to the 


586. September the 22th, 14h1—24' was the equal time reduoed to our | 


Another 


, 


—— : : | | 
, to: which adding the Apogeon, the Sum is the firſt equated | 


— 
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Another Example of the Moon, beth in"Latitude arid Longitude: 
Anno 1594: December the 19th, t5h=3' reduced, Ticho Brahe obſerved the Place 


by Parallax 5* 5', to which time we compute rhe true place of the Sun by our 
Tables ro be & 18' 17" wv; | | 


- 


Time given | Anomaly @ | Apogeori | 6 _ IK 
I'J81 - _ 49 o' "8 15? F of | 100 21 30 [| 
1313 22 33 28 5 18 57 5018 11-26 02 


Moon in Ecliptick 'Ql 3* 48 87 | EO} CS 


a ro 


_ F 8: % Cer" SA.. F 4 
__ n— nd — —_—_ 
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Another way to Calculate the Moons true Place, both in Latitude and Longitude, E 


the Refleftion and Log. of the Cord of Eveftion ; and then the R 


of the Moon exactly in the goth degree in 13* 49' &, with North Latitude corre& | 


Decemb.| 1 13' 42 20|1 o7 I2 37 17 41 4| 7 

Day 19 14 5] 2 7.00}. 1-00 221 | ; 

Hor. 15 8 9. 56. 4 11 I 59 {i 
-” p23 I-36] x1 LCL DE) : 

__ Mean Anomaly |5 1 30 27[11 13 26 39 [9 © 9 37 | Sub. from 
Equat. fſubltradt | 2 23 47 | | 11811 J3-, Simple RE: 
Anomaly vera {j|4 29 6 40 | _1_ 37 41; Equat. ſub, 

_ Apogeon add _ | 11 13 26 39 | ['l 6 34 121 8's Place 

Moon firſt equared [4 12 33 19j - © boat © ID FULLEST, 
Suns Place fubſt. [9 8 18 17] DEE DIE tre Fog 
Diſtance « 4 © 17 4 15 02 | prop.min. 19'0o"” | Therefore by our. T les, 

| Synodical Equat. add |O 1 15 11 | finpleLar CBor. | the "true 5 OSes WEE | 
o0N in Otbite "13-46 30| ____4-57-35 | wes: 1-9-0. 495 
of Place ſub. : 6 x94 = | Exceſfs' 15-35 and her RE, Larirude North $ 
Argum. Latitude |.3 712 18 | prop. part q. 56 |) DET, S +. 
ReduCtion 2dd @-H:-x ** zo | C's rue Lat.North | _— 


1. 7h the diſtance of the Moon tom the Sun in Tabula Reflefionis, &vc. find | 


according to the Title, added or ſubſtratted to or from Anomaly vera before 
gives the Anomaly Correct. | Ks 


Anomaly Corre&, the Sum or difference is the Sepodical Anomaly, 
 3- From the Log. of. the Cord of Eyeftion fu 


* 


 trict, &c. the Radius being firſt added, the Remainer is a Logarithmetical Number. 


the Synodical Anomaly at the ſide Column, and at the Angle of meeting you 
ſhall have the Angle of EveQion; noted with Addicion or-Sabſtrattion; indir the | 


their difference according to the Major part) is the abſolute Sccondary. Equation ; | 
true Longitude in her Orbite ; which muſt be reduced to ; 
dit ected; | | Ry 


And for the Latitude of the Moon, Take the > 2 toy of Proportion and Exceſs 
' 25 is before directed ; and to the Log. of the Exceſs add the Log. of the Scruples of | 

Proportion, the Sum abating Radius is the Log. of the parts which are-to be added } 
tothe Moons ſimple Latitude ; and the _ is the Moons true Latitude. | 


, 


2on tion ſubſtra® che Log, of the Moons dis | 
ſtance from the Earth, Found with the mean Anomaly in Tabalzs Equationzs Excer- | #00 


4 Enter the Table of Evetion with that Logarichmetical Number art the head, | 
an 


 Eve&tion aud RefleRion ſhall both add, or both ſubſtra&t,-rheir Sum (otherwiſe } 


which added or ſubſtracted, to or from the Moons firſt cone Nees Itgi fo her |. 
the EClPTLICK, AS 1S Þ IOre'| 5 


SET. 5 TW TP 


2. For the Synodical Anomaly, the Moon paſfing from the 4 or & of the Sun |. 
to the Square, the Complement to a quadrant of her diſtance from rhe Sun. is to be | + 
added to the Anomaly Corre&t; bur trom the Q to the 4 or #, the Exceſs above |  - 
4 quadrant of the diſtance of the Moon from the Sun is to be ſubſtrated from the | © 


- , 

” _ 4 5 . + A -. . - » ad *. 
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"58 


Latitude. 


Argument of Latitu 


de; the Sum abating 


"Lb. i 


Otherwiſe, To the Sine of the Moons om Laos 0” = Jos fr 


As in the laſt Example, 1 594. December the 19th, at 15%--3' poſt Meridian. 


—_— — 


- 


_ 4 Anomaly of che Orb, ( fu 
{ Tang.of an Arch; of which, and that half, the Sum is the Elongation of Saturn, | 


OrasRad. Sine? 9. ,.r , Logar. of 4' 56' parts 
ven Lat. $92 47 42" 9966556 C Simple Lar. of the Moon 


$o Sine 5_5 35 Bod8479) is 4 57 35_ _ 
1g 3 Ee | | 5 O2 31 | L 
WEE” + 5-3 [07 Bor3033( Moons Lies Nerb. - | 


A————_ eee, ee. 
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To compute the true Places of the three Superior Planets, Saturn, Jupicer, and Mars, 
| and alſo the two Inferior, Venus, and Mercury. ÞES: 


[ 1. O the Time propoſed, compure the true Motion of the Earth , the Sun being 


| © oppolite, whoſe Place you muſt make uſe of ; and the Logaricthm of the 
Earths diſtance from the Sdn. | | | 
2. As of the Earth, ſo of the other Planets, whoſe Phace is required in Tabulis Mo- 
| tus Medi ab Aphelio, Gather the mean Anomaly, with which in Tabula Loci Helio- 
centrici, you have (by making Proportion, 0c.) the Heliocentrick Siderial Lon- 
 gitude reduced to the Ecliptick, or the Longitude of the Planet from the firft 


3. From the Longitude of the Sun fubſtra&rhe Heliocentrick Longitude of Saturn, 
Zuptter, or Mars; but in Venus or Mercury, the contrary, ſubſtract the Sun from 
cheir Longitude, the re{idue is the Anomaly of the Orb ; which in operating by 
[7 regonometry, here tis no nſe, except to try the difference. Then if the Commura- 


+ 4. Subſtra® the greater Logar. of the Sun, and your Planer from the Jefler, the 

Radius being firſt added, mentally, or otherwiſe, in working by the Canon of 
which muſt be added to 45*; and tothe Corang. of the Sum, add the Tang. of rhe 
raQing the Radins always ) and that produces you the 


Zupter, or Mars, from the Sun; and the difference is the Parallax of che Earths 

Orb; bur of Yenus or Mercury the difference 1s the ng ramwy 

5. The Method of calculating the Motion of the Planets, is far more cafie by 

our Tables; for having the Logar. (as was taught before) 'of the Sun —_=_ rhe 
4 PRs | anet, 


adding 8g1 5 1 i | 


Star of Ares ; with the Logarithm of the Curtate Diſtance of the Planer from the 
. | Sun; with the Inclinarion and Scruples of Froportion. 


Artificial Sines and Tangents, and the remainer will. be the Tangent of an Arch, | 


* . 
— : . w—_ . —— _ nt rt— | 


Anomaly med. {5* 1* 30 27” | Anomaly vera 4* 29% 6' yo" 
Equarion ſubſt. | 2 23.47} Reflet add —— IE I 
"Anomaly vera 414 29 6 40] _ Anomaly Correft . 14 29; 41-36 | 
Apogeon add 11 13 26 39| Compl.toa qua. q 4 ©add|I 25 44 5 
Moon firſt Equat. j4 12 33 194 _Synogical Anomaly 6 25 26 34 
Suns place 19 8 _IS 17; Logar. &« 4 © diſtan. 1 359089 
Moon from © |7 4 15 2 | Logar. Cord. EveRt. | 199336 
Equat 2d add o_ 1 _13_1 7 Numb. Logarithmetical } 840247 
Moon in Orbite |4 13. 49 30 | EyeCtion per Table adding 38" 15” 
& ſubſt. [1 6 34 12| Refleftion adding 34 56 
Argum. Lat. 13 7 12 184 Fquat. 24adding ; "4 = 82 
 -Reduftion add 'Y I 38 Scrup. prop. ST UT o ol | Logar. 950060 
Moon in Ecliptick [4_13 48 8| Fxcceſk —— 15 35 Logar. 941 451 | 


——_— 
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tion, or Anomaly Orbis be jeſs than ſix igns, or the Complement to a Circle ; if | 
| more, of which take the half. 
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Planer, and the Anomaly Orbzs of them both, eriter with them both in the Table 
of Parallazis Orbzs, viz, the Anomaly of the Orb in the head or foot, according as 
the Sign direCts; and with the degree in the {ide Columns, and in the common Area 
or Angle of meeting, you have the Parallax of the Earths Orb by the number of 
the Logar. or Tangent agrecing to thoſe on the head of the Table} to Saturn; Zupi- 
ter, or Mars, and Elongation of Yenxs or Mercury by InſpeQion only, ( or by uſing | 
the part proportional if need require; ) which in Saturn, Zupiter, or Mars, add to, 
or ſubſtra&t trom the Helijocentrick Loigitude; fo likewite the Elongation of | 
Penus or Mercury, to, or from the Sun, as the Titles dire; and you'obtain the true 
Place required ; and adding the Preceſſion of the Equinox to the Planers Longicude, 
ow the firſt Star of Aries; you have his, true longitude from the Equinox ar the 
arth, | pF, 


_— 


To calculate the Latitude of the froe Planets, Saturn, Jupiter, Mars, Venus, 
and Mercury, as it ts beheld from the Earth. | 


AS in the Longitude, for facility in the Work cannot be paralict'd ; fo the La- 
tirude with much dexterity is attainable wirhour T rigonomerrical Operation ; 
for having recourſe to the T ables Intituled Maxima £aritudo Geocentrica, where in the 
head enter with the Anomalia Orbzs, and number of Logar. and degree on the fide, 
and take there the max, Lat. of the: Logar: thereof, andthe Logar. ef che Scpaples | 
of moo. , and add them roperher, ;gives the true Lat. of the Planer at the 


By Sines and Tangents the Analogy is; 


As the Sine of Commutration, to the Sine of Elongation, fo is the Tang. of Incli- 
nation to the Tang. of the Lat. required: or, 7 E 

As the Sine of Elongation, to the Sine of Commutation, ſo is the Corang. of 
Inclination to the Cotang, of the Latitude-z or Fad 2 £521 cuptt Ci 

If you add the Arichmetical Compl. of the Sine of Elongation, and the Sine of 
the Anomaly of the Orb, and the Cotang. of the Inclination rogerher, the Sum will } 
be the Cotang. of the Blanets Lat. at the Earth. ES CADE 8 


Example. = er De - | 7 


Admit the Time propoſed: be Anno 1665. November the 7th, at Noon, the Place 
of Saturn is required ; for which time the true Place of the Sun is m, 25*—37'—gg/!, 
and from the firſt Star of Aries the Sun is 6--27—9--54, andthe Logar. of the Earths | - 
diftance from the Sun is 499425 ._. | AJ 


The Operation in- Saturn, 


The Time given Ss © '_ [Indi of 27! 55 Bor. 
" 1661] 1O I5 34 12; Scrup. prop. _ 41" 9. . Bo. | 


118 53 4] 10g 040 ——m— 499425 
IO 1O IS { LOB. hb a © — | 


+, 

&-____14_.3] Dif. Numb. Log... 
Anomaly med. 6 , | 00 14 51.374 which with the U : 
Long. hb 21+%YV 8 11 47 39| Otbio-15-22-12" inthe Tableof 


% 


Novem 


Long. ©41 & Y | 6 27 © 5 Parallaxis of Hh ow Proportion 
Anomaly Orbis TO I5 22 12 the Paral. of h's Orb is 3*-41'-10 
Parallax Orb. ſubſt. 3.41 107, ST Ar. 

Loco h [8.8 6 29 G be We Yes | --20- © 858902 | 
Preceſfion add o 28 27 53127 p5 Prog. 3. 6 TE 

Saturns truc Place is | 6 34 22 Ao bomery lar. 26' I JTOJOR 


The 
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 Aſtronomia, Anglicana. 


E | The Operation in Jupiter; 


Anom. med, y Nov. 7th, 1665 | 4* 21? 27! 25” Inclin. Auſt, —— 1* & 57" 
Long. Heliocent. 0 27 40 22 Logar S© — 4994.25 

| Long ©21XY 6.27 9g Jl ' Ly — 569978 . 

"Commur. or Anomaly Orb. y j 8 29 29 19 | Numb. Logar, — 929443 

_ Parallax Orb. ſublt, It 9 44 1 : : | 
Long. y Geocent. 9 16 30 4 at. max. 1 20 Logar. 834679 

Precefl® Equinox add O 28 27 53 j Scrup. prop.- 45 4 Logar. 9 | 


— 


| Ys Place in Ecliprick = 14 58 41 | Y's Lat. South 1* 1' o”"—— 822249 
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| Example of the Operation in Mars, | 4 


Anom. med. 4 Nov. 79. 1665 | 11* & 44 11” Inclin. Bor. 1* 49' 28" | 
| Long. 821% Y | 6 38 © 2 | 

Procfion " #1 add — IT is - - ; Logar. <1 Faiorz 
| Long. Heliocent. —— 4 O5 o5 56 | Numb. Log. 977713 

Long. © ab Equinox 7 _23 37 44 | | 
Anomaly Orbis | [3 20 31 48 | Lat. max. 15 Logar. 850060 | 
Parallax Orb. add —— {1 5 21 16 | Scrup.prop. 58 2 Logar. 998999 
F vera Loco & 10 27 12 | Lar. & I 51 25 — 849059 


M— 
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Example of the Operation n Venus, - 


 Amol 598. Septemb. the 14th, 13h—g0' reduced, Kepler obſerved Penus 
es. - to coyer the Lyons Heart. 


Anno , - 1581 | ; 35 40. £ CW 
An. —— 17 37 14 
Septemb. * I9 03; 
Dies — 14 25 47 
Hor. 13 $2.4. 
: | Min. 40 2' 40 | 
Anom. media @ \ | | -FI--2S Logar. {0 5 
221% _ - | 22 33, 2. )900044 

| Numb. Logar. 985631 » 


Fon _"*Bg V 57_31 

nomalia Orbis | 25 2 

Parallax Orb. ſubſt. 4 58 . | 

\ Loci Geocent. 2 25 4t 33 Lat. max. 2*3' o' Log. 853360 
Preceſfion add ©" 1O 27 34 BS Scrup. prop. 14 38 Log-gab19 

|] 2 veraLoco . —— [4 24 15 4t|Lat.2 Noth & 29 56" — 792079 
.The true Place of Cor 24 I5 41 | Agrecing to Obſeryation. - | 
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Novembris,- Anno Chriſti 1655, 


. Praxis Calculi veri Loci Stelle Mercurii, ad Tempus ſupradift. Settimo die 


AI. Ne7 ne, ” * 5 045008 

Anomaly medium , S 26 38 57 Logar. L Y 499425 

Loh. Yan XY 5 13 37 | Numb. Log. 902543 

Preceſhon Equinox add FO: 18: 27-88 | | 

Long. % Heliocentr. I 3 41 30 , | 

True Place'of the Sun 7_25 37 44| Lat. max. 2* 10" o' 855764 

: Anomaly ? Orb. IO 7 346 Scrup. prop. — 39 5O — 9822 

Parallax Orb. ſubſt. | O_ 14 30 I1j Lat. y North: I 26' 9: 837973 

Place of 5 at the Earth | 


m it 7334 


= — 
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The Prazzs of Calculation by Trigonometry, and by the Tables, differs very 
little one from another, the greateſt difference not much above a Minute, a matter. 
of no moment ; and had the Tables of Parallazes and Maxima Latinide been framed: 


Reader, 


- £ 
4 is 


—_ = _ 


To find the Time of the mean Con juntiion or Oppoſition of the Sun and Moon. 


O the given Year and Month in Tabula Motrus Medii Lune 3 Sole, xc, Gather 
Signs) continually ſubſtratting the neareſt leſſer middle Motion, the anſwerable 
Day, Hour, Minute, @Qc. -is the exact middle time of the mean $9 or" of the Sun 


and Moon. 


Example. ns Son . 


Sun and Moon. 


to Seconds, the Work would have been to Seconds; but it had been a great Curi- | 
olity; and the Tables would have fwelPd too big; whereas now it is (as it | 
were) but a tittle of the Pains, both to the Printer, and to every Intelligent | - 


Anno 1674- in July, I would know the cxa& time of the mean Oppoſition of the | 


1661 | 3*27? 44/ 41" Again, inthe ſame Year and 
13'9 11 40 13 Month, the mean g. of the © 
; Zuly | { 1631.31 and @ 1s required. | 
_ Mot. 4 q<4©|2 25 56 25 [| | _ $5 
" Compl.—1g 0403 35 || Fe: '2 4 = 
"1 & + |3. 4 03 35 gat 
Sub. Dies 7: 3," 25 20-7 : | Mor ES 2 - 3-25 = " 
SA LLERLZ TI Mora Gaol 
Morro f - I. || Comp. {9 4.03 35 
| | Remains -| HE 75 22. 6 4: Fes od SF 
=o Minutes 19| - ...5. 4 || —_ EE: te 4 T7 EP 
Remains Seconds 35 | 18 | | Remains | © I6 33 3:4 
Therefore the mean Is —_ 32 | - = — | | 
 Julythe 7thday, 17t-10'-35"; Se 3a alto 8 
p. Merid. that is, the 8th day | _ So the mean & is the 22th 
at 10' — 35 Seconds, paſt five * day, 11h--32'=35" After-noon, 
5 in che-Morning. $, | that-is, near Mid-night. 
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9h 
the.middle Motion of the Moon from the Sun, and take the Compl. thereof | I 
to x Circle; from which (or the £ gathered by the Addition or SubſtraCtion of 1ix | 
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A [{Eronoma 


To find the Time of the trye Conjundtion ar Oppoſition of the Luminaries. 


T © the T ime of the mean & or © of the Sun and Moon, compute the true Place 
* of the Sun from the Equinox, and of the Moan firſt equated ; and if their 
Places ſhall agree, and be both one, the true Syzygzia falleth at rhar moment ; bur if 
their Places differ, as. moſt commonly it hapnetk:, then gake rheir difference, which 
divide by the hourly Motion of the Moon from the Sun, the Quorient ſhall give | 
the interval or diſtance between the mean Syzyaia andithe true, which never exceeds 
fourteen hours; and this add to the Time of the mean & or &, it the Place of 
[the Maeon be leſs than the Place of the Sun ;; or dedu&t the ſame if it be greater 
than the Place of the Sun, and you ſhall have the Time 'of the rruc Syzyera well- 
nigh. To which Time, tor further Trial, compure again the Place of the Sun and 
-| of the Moon firſt equated ; and if their Places agrec, you haye rhe accurate rime 
” | of the Syzygra exattly found ; if not, divide (as betore) the difference by the hourly 
Motion ot the Moon from Sun ; and the Quotient add (if the Moon be wanting 
of the Place of the Sun) to the time before found ; if paſt, ſubſtract, and you ſhall 
{ have the time of the true Syzygia ; from which Place of the Moon (albeir bur firſt | 
equated, is now: her. Place in her Orbite) ſubſtra& the &, and with the reſi- 
\due or Argument of Latitude (in Lune Tabula Latitudinzs vera ac Redutfionzs, toc.) 
find her ReduCtion, and then with the mcan Anomaly of the Mag laft found, (in 
Tabula Horizontalium Parallazium ſemidiametrorum, & horara Motus Solzs W Lune, vc. 
under _the__Firle Horari Lune) find the true hourly Motion of the Moon, from 
which:.the hourly Motion of the Sun. As the true hourly Motion of @ 4 © to 
the Reduction, fo is one hour : to the time of Reduftion ; which contrary to the 


Title of ReduQtion, added or ſubſtrated, to ar from, the time of the true 4 or Þ 
before found, gives the middle or equal time of the true Conjunttion or Qppolttion 
reduced to the Ecliptick. | 
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| : Of the Moons Echpfe, and to find when «will 


=. happen, and when not.. 


= | Efore we come to the Calculation of the Moons Eclipſe, it will be Neceſſary for us to 
Ek B ſhew how to diſcover whether there will be an Eclipſe or no; for you muſt know that 

ſhe cannot be Eclipſed unleſs ſhe be near one of her Nodes, which zs not every Full 

Moon) aor indeed but ſeldom: therefore we think it Expedient to infert two Rules commonly 
uſed for this urpeſe whereby you may find wben the Moon wilt be Eclipſed, and when 
not : The ll ereof hath "el of great Eſteem with Antiquity, notwithſtgnding the 
latter zs more exadt, but withat more difficult ;, , bath which in Order are here ſet down. | 
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4 Rule the Firſt. 


1 T the Time of the Full Poon, if her middle Place ſhall be diſtant from either 
of her Nodes Iefs than 154—12', either according or contrary to the Suc- 
ceſſion of the Signs ;' that Full Moon may be Eclipſed. 


Example. 


Ar the Time of the mean Fu} Moon before mentioned, in 7uly 169g. the 7th 
day, 17h—10'— 35", the-mean Place of the Moon is gf 29% 45's 47”, and the | 
Place of her Aſcending Node is 29*—34' of w , i that berween the Place of the 
Moon and her Nade is but 1t'—47”, whereby we conclude that at the ſaid Ful 
Moozx ſhe ſuffered an Eclipſe. oboe : 

PER. | Rule 
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Rule the Second. 


T* at the Time of the true Full Moon, the Sum of the Moons Semidiameter, and 
the Earths Shadaw ſhall be greater than the Laticude- of the Mqon, ſhe will be 
Eclipſed that Full ; elſe not. | 


/ 


—— i. — 


TRY 


To Calculate the Eclipſe of the Moon. 


1Y 


JO the Time of the true < or # of the Sun and Moon, with the mean Anoma- | 
ly, the Luminaries in Tabula Horizontalium Parallazium, Semidiametrorum, Horaria | / ; 
Motus Solis dy Lune, under the Titles you have theit Apparent Semidiameters; _ 
c | with the Horizontal Parallax both of Sun and Moon, and hourly Motion an- = 
|  nexed in the ſame Table : Then from the Aggregate or Sum of their Hori- 
zontal. Parallaxes, ſubſtract the Semidiameter of the Sun, and there will remain 
the apparent Semidiameter of the Earths Shadow ; to which add the Semidia- 
meter of the Moon, and if the Sum (as before is ſheweg) be greater than her 
Latitude, ſhe will be Eclipſed at that Time ; elſe nor. | 


If the Moon be found Eclipſed , . from the Sum of their Semidiameters of 
the Moon and Shadaw, ſubſtrat the. Latitude -of the Moon, the Reſidue is 
che parts Deficient; and as the Semidiameter of the Moon to 1ix Digits, or 
360 Degrees, ſo. the parts Deficient to the Digits Eclipſed. 4 


. The Time of Reduttion, according to the Title of ReduRion, added or 
| ſubſtrafted to or from the Time of the true £ of Sun. and Moon in her.Or- 
bite firſt found, gives the Time of the greateſt Qbſcuration. 


+ Then as. the Cofin of the Moons Latitude to the Radius, fo is the Caſin of 
the Sum of the Semidiameters of the Moon and Shadow of the Earth, to the 
Cofin of half Duration ; or reducing the Arches into Seconds, and ſuppoſing the 
Proportion in a Right lined Triangle, (from the Squares of the Sum of the 
Semidiameters of the Moon and Shadow, ) ſubſtraft the Square of the Moons | 
Latitude, the Square Root of the Reſidue is the motion' of Half Duration, 


| As the true hourly motion of the Moon from the Sun, to one hour, or Go'; 
| ſo is the motion of ; Duration, to the Time ; which ſubſtracted from, and 
| added tro the Time of the greateſt Obſcuration, gives the Time of the be- 
ginning and..cnd--of the Eclipſe. | 


—— 
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But in Eclipſes that are Toral, for the Immerſion and Emerfion, the Pro- "4 
ortion ig, 1. ) As the Colin: of the Latitude of the Moon in the true ef oY 
| firſt found, to the Radius; ſo is the Cofin of the difference of the Semidia- _— 
meters of the. Moon and Shadow. to the Cofin of the motion of * Continu- 
| ance in Total Darkneſs. (2. ) As the true hourly motion of the Moon from 
' the Sun, to one hour, or &o'; fo is the motion of half Tarriance, to the 
| Time of half Continuance in. che Earths Shadow ; which fubſtraed from, 4 
| and' added. ro the Time of the greateft Obſcuration, or middle of the Eelipſe, 1 


| gives the Time of the Immerfion and Emerfion at the beginning and ending 


| of Total Darkneſs. -- | | 


\ : 


F 
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| Of the Redultion of Time from the true ( @ ) to the Apparent Time thereof. 


Bio they differ often. a little, T ſhall ſet down how to obtain the ſame; 
HI (1.) Having found the ReduCtion of the Moon, as is already taught; di- 
vide the ſame by the true hourly motion of rhe Moon and Sun, and the Quo- 
tient  ſhews the difference defired. - 

| a Example 


ah i = ah — th 
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Example of the following Eclipſe. 


Where the Anomaly of the Moons Latitude is 11*—25*—41'—34”, which gives 
the Reduction of her Orbite to the Ecliptick 1/—4” add; and this being divided 
by the hourly motion of the Moon from the Sun, exhibireth in time 2'—15” to be 
ſubſtracted from the apparent Time; viz. 8h—28'—54'; and 1o the corrected 
T ime of the true apparent. of the Sun' and Moon is July the 7th, 8h— 26'—3g'. 
And this Proportion is reſolved by the Logiſtical Logar. thus ; ' 
| As the hor. mot. of © 4 © — 25—28—— 4967618 

to Go", So is the Time of Reduftion 1 —4—- 824988 

To the Time of ReduCtion 2—15—857370 


To find how many Digits the Moon will be Eclipſed, Example in the - 
Calculation following. | 

HE part Deficient, by ſubſtrafting the Moons Latitude out of the Sum of the 

Semidiameters, 1s found 35'—47”, the Diameter of the Moon 31'—10' ; 
then by the Canon of Logiſt. Logar. EG | 

' Asrhe half Diameter of ghe Moon 31i-—io __ 971554 

Is to 12 Digits — 930103 

So is the part Deficient — ——— 35 4707783 

| | | 1997050 

To the Digits Eclipfed — 13*—46'—39" 930102 


To find the Minutes and Time of Incidence, and the half Tarriance of the Moon 
| in the Earths Shadow, in the following Eclipſe. 


| = ongh it hath been already ſhewed, yet for. further Satisfaftion we think it | 


convenient to lay down an Example. 


| Trizonometrically. 
As the Cofin of the Moons Lat. 22" 22 996FFIL 
Is to Rad. ſo is the Colin of the Sum of Semidiam: F819... 9720245 


To the Colir of Minutes of Incidence and half Durat. 55' 20” 9754834 
Which 55' 20” are the Minutes of Incidence and half Tarriance together. |} 


_— 
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To find the Minutes of half Continuance of the Moon in the Earths Shadow. 


$ the Cofin of the Lat.- of the Moon EI © ne 22' 32" 0965511 
ToRad. ſo Colin of rhe diff. of the Semidiam. of @< & Shad. 27' 9g + 2949500 


To the Cofin of the Min. of half Continuance \— I5” 33 ' 9983789 


Then, as before is taught, I divide the Scruples of Incidence and half Tarriance 
cogether, - 5J—20,. by the true hourly motion of < 2 © -28'—28', and the Quo- 
tient gives the Time of Incidence and half T arriance together 1h 56' 35”. 

The Operation by Logiſt. Logar. | 
As the hor. mot. @ 2 © 28' — 28” - 967618 _ 
. To nk hour _— — — yon - 
O 15S LNE MOtion or na Uration 55 —-20 —— 9904 
; | | | | 1818668 
To the Time of half Continuance = | 851050 iÞ—56'—35" 
_ After the ſame manner I divide the Minutes of half Tarriance by the hourly, mo- 
| _ and the. Quotient 32'—47'' ſhews the Time of her half Continuance in the 
Shadow. 8 RT 


= * 
4 


JS 


lh. 


South deſcending. 


Zuly the 7th, 1674- 8h— 28/ — by ff 


of her Lat. at the beginning 11%—24*—41'—28", but being added it is 11*—26* 


True Place of the-Sun from the Earth 


, A - 4-q Ry, & 7g. © 


— 
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To find the diſtance of the true ® or & of the Sun or Moon from the 
greateſ} Obſcuration. | 


\ \ T Ith the Latitude of the Moon, enter the Table Intituled Tabula diſtantia wera 
| Oppoſitionzs td Conjundtionts a maxima Obſervatione, and you ſhall have the 
diſtance required by Proportion z which divide by, the hourly Motion, 0c. 

Example. | | 


The Lar. of the Moon in the following Eclipſe is 22/—32" South deſcending ; 


which divided by the hourly Motion gives 4'—7” to be added, which is, becauſe | 
the Latitude of the Moon is deſcending ; fo thar the greateſt Obſcuration hapneth 


To find the Latitude of the Moon at the Beginning and End of the Eclipſe. 


'T Ake the middle Motion of the Suh agreeing to the Minutes of Incidence and | 
half Tarriance together, and add' thereto that middle Motion to thoſe Mi- | 
nutes, the Sum whereot dedutt from the true motion of the Moons Latitude at the | 
time of the middle of the Eclipſe,and you ſhall have the true Argument of Latirude, 
at the. time of the beginning of the Eclipſe. Bur by adding the ſame to the true 
Argument of Latitude at the Time of the middle, you ſhall have the motionghere- 
of at the end of the Eclipſe ; by. help whereof you:may ſpeedily ( in Tabul. Lat. <)} 
find her true Latitude. : "7-0 cf, 
NS. Example. 


Incidence and half Tarriance together, is 4'- 46”, which being added to the Mi- | 
nutes of Incidence and half Tarriance together 55'— 20” maketh 1»—o'—6", this 
I ſubſt. from the true Motion of her Lat. at the middle, and it leaves the motion 


41'—4o'; hence her Lar. ar the beginning is 27'— 46”, and ar the end 17'—18" 


It is alſo found by Calculation of the © and C, their true Oppoſition to be 
8h —28'—-54”, as you may ſee by the following Paradigmaia is exactly obtained 
Zuly the 7th, 1674, | ; | | 

Anomaly Med. © | & 18” 59' 34”"JAnomaly Med. <,,iof 11* 7 34” 

Long. ©41 #&.7 |2 26 42 45 {Equar. add nr I 42-01 
_ Precefſion add * jo \28 34 49 pAnomaly vera 410 14 54 43: 
| The Suns true Place | 5 25 16. 34 \Apogeon add {E-20..26-56:- 

| Moons true Placew 25 16 -34 © 


ak. 


———— 
—————— 


The Epitomy of the whole Calculation. $20752 1 OD NIE 


'T HE middle time of the mean Oppoſition at London July the 7th, 19h 1o' 35" | 
The Interval between the mean and true # ſubſt. -  8& 41 4r } 
Middle time of the true Oppoſition , - ' . —— © Fuly 7.0. 0 


and therefore the diſtance of the true @ from the greateſt Obſcurarion is 1'—57", | 


- In the Eclipſe following, the middle Motion of the Sun, agreeing eo the titne of | 


<_ 25* 16' 34" | | 


Excentrick Place of the Moon © '—& —— — w 25 16. 34. 
Argumear of the Moons Latitude =—-—— — If. 25 41 3F 
Trae Lat: of the Moon South deſcending —  ———c. 2 32 
Reduftion add to the @'s Excentrick Place —  — [1 + 
Moons Place'in the Ecliptick —— —  Y. 17 3 | 
| f | _ Hourly [ 


k 4% 


[! T.. 
” we” . 
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Web San © 
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| _ True Lar. of the Moon at the —_— M — SUED | ” - 
| | This Eclipſe I obſerved at _, whoſe cud of total Obſeurity was very near 
uU 


| © Rule the Fiſt. G 


# SET 


Aftronomia A nelicana. x 
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| | © of the Sun | t— —— 2-23 
[ Hourly Motion of the Moon: —_ — :"$O "JI 
| _ C{ of the Moon from the Sun 28 2 


B which dividing che ReduCtion or diſtance of the Moon from the Sun 1 | 
The Quiotient is the time of Redu@ion ſubſtratting rn a xg 


Therefore rhe corrected time of the true & is July the 


__ 


7d 8126 39 


Time of half Tarriance Geo 32" 47 

The rotral Duration — — 4 IO 
Lat. © gives the diſt. of the true £ from the greateſt Obſcuration 
Which divided by the hourly motion, gives the Interval of | | 
- thetrue& from the greateſt Obſcuration _ EF 
' Beginniiig of the Eclipſe at London, July  —— 7 6 31 42 


>—— — f 


nine a Clock; and the End or: Full Recovery of the Moons Light near half af 


hour paſt ten; ſo that the Calculation is Confentaneous to Obferyatton. 
s DIET OILY C5 i honal fs 3 os oa 6 ig NY F a | NN —— 3 


/ 


To find when the Sun ſhalt be Eclipſed, and when not. 


J* every ConjunCtion the Sun is not Ectipſed ,. hor cannot, unleſs it happens near 
- one of the Nodes. It's expedient therefore to take notice of theſe Rules uſed b 
AG whereby you may.certainly know when the Sun will be Eclipfed, 
and When fot, Fo] 


; " 


_ If the middle motion of the Moozs Latitude (atthe time of the middle Conjuntti- 
on of the Sun 'and Mor) be Uiftant from the North Node leſs than 29*— go', or 
| from'the South Node leſs than 11*%—22', the Sun may be Eclipſed at that Con- 
| jun&ton. : - F | | | ; 

3h | | Rule the Second, | 


| "To thedifference of the Horizontal Parallaxes of the Sun and Moon, add the Sum 


: ceed rhe true Lat. of che 7Hoon, then in ſome part of the Earth che Sun will be 
; Eclipſed, cle not. PN | | 
TW Rule. the Third, rs 


I the Apparent Laticude of the Moon (at the tirne of the viſible ConjunQion) 
nr 


{beef thang e Sum of the Semidiameters of the Sun and Moon, the'Sun will then | 
| ſuffer anEclipſe z but if greater, the Sun will ſuffer no Eclipſe at that time, 


4 x 
Ray » IT | 
« % A... © 
NEVE) k 
« 1 ' & 
5 


| 


"3% : SE Moon I — :F 
Semydiameters of the 1 Bhs Shadowy A .3)} 
Aggregate of the two Semidiameters : — 58 19 
| | Parts deficient — wy 33 47 
Digits Eclipſed —_ 13.45 39 
Mil of Incidence _ — FF 20 
"IN Minutes of half Tartiance | w———————_ I5 33 
Time of Incidence aid half Tarriance together e——— t 56 35 


*. J7 


Beginning of total Obſcurity 5-39 20 
True by rope —— . — WT 
| Middle Eclipſe or ou Obſcuration — 8 28 17 
End of Total Darkneſs — 9 I 4 
= End of the Eclipſe, or full recovery of C's Li 7 10 24. 52| 


| of their Semidiameters at the time of the true Conjunction , If rhe Sum ſhall ex- | 


— 


ld eh ents tet 


= 
et 
| 


] adding 


| ſion, fi 


; | on of the Sun and Moon; an 
{ cond Rule reſolves that Doubr. 
and the difference of their Horizontal Parallaxes 


| and FENG, 


z 
Q % 


nt, 
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4 irene. 2 Toghcans Eo. 


ing the 
find the 


| Examyle. 


_ za tt. Dal. IS 


Anno 467 5. June the 12th, 


the Sum of borh is 


according as 1t requireth, (contrar ro the- Title) 

| che Equation of rime alſo being added or ſubſtracte 
| duceth the apparent time of the true 4; to: iy je take the 
| of the Sun, and add thereto the rime converted 
Equator, the Sum of both is the Right Aſcenſion of ch 
8 gO deg gr. the Sum is the oblique Aſcenſion of the Aſcending: ;then: 

itude of the Place cither by Ele rey Os or Tables of oblia! 

point of the Ecliprick then riſing; from ain 
Signs, the Reſidue is the goth Jobree of the Eclipeick, as is ſhewn 1 in 1 the 

Operation. | 


17h—36—1g g' the 
whether the Sun 
1. The Sum of their Semidiamiters 


Fo Calculate an ; Eclipſe of the Sint 


Tue time of Ry rue Conjundtion j 1s found from the: mean, hs calkulaci ting tho 

Places of the Luminaries ; and by the time of 'Reduftion added. or fubſtracted | - 
dl fins bf true ds 

to the 

: Raght Aſcenſion 


accordin 


into Pegs pod 


al 


G—— 


which exceed the crue Lat. of the Moon 54'— i'—4g', whereby Fane: that che Su 
will be Eclipſed at thar ConjunRtion ; to hi ; TR 


CLNVC 


\ If the Mid-Heaven be in Soathers { The Suns Place is —— , & .1* 36! 7 
Signs, ſubltract the Declin. from the His Right Aicen, 1.91 145 ©O! 
| Altitude of the Equator , the Re- | Right Aſcen. time 264 5. 
mains 1s the height of Ik G. Right Aſcen. 4, -C. 3355 50 
S Med. Cel in Eclip. X "25 27 
But-if the 9. C. be in Northern © Mcridian Angle 06 32 
| Signs, add the Declin. ro the Alt. of | Declin. of Med; Czlz T4 
{ che Equator, rhe Sum is the Alt: of j Alt. Equator ar Londor "<0: 
| che Medium Cabs, AAlt. Med: Geli 3 39 


ſtracted ; and thence is found the goth de 
Place of the 
Enoagle { The Fun Place —_— S 4 


©'s diſtance from Se _ — =" 


An le of the Meridian —-66—$2 7960012 7 Mid-Heayeti — x 25 2 
Alt ofthe M.C. 36—39 Caſs 0134 Arch add be. 7 
Diſt. Med. Cel: 2 nouadegr. taug .28 9 972853 goth degree Y - ————__ 


| Which Arch 28'—g' Dn the diſtance of the Mid-heaven from the 
gree, is here to be added to the: Mid-heayen, becauſe che Mid-heaven pf, 8 ne | 
Carricorn and Cancer , but when berween Cancer and Capricorn, it is then tobe fub- 


ree. 
ſubſtratt the greater from heletfr; that js the diſtance of the Suns Place, | 
goth degree, there will remain the Sans diſtance fram che.goth | 
{ degree, cither to rhe Faſt or Teſt. 


36 ) Then find the Altirude of 
2 the Sun and Moon above 
the Hocizon.. | 


e mid-Heaycn ;. t© which 


which ſubſtr 


Apparen Time of hs Tonj uni | 
be Eclipſed or no; 


Title, pro- 


Manytes of the | 
Hg 
SEE 


e {& 
31'— —55 


2=2 . 


711" 


EF 


<—_ m—_—__ —_— —_— 


found by ſubſtra&i 


and if greater than 90, take the*Compl. vo x 


the Luminaries are in 


Ne > Pole; but when. 


they arc in Nert 


_ ——_— 


 — — 


| Fannereie © and -C fam Mccidian.or Mid-hcah 
= eru Sigus 


Citrate it from the 90 _—_ and the Reſidue is their a 


Tofud the Altizude : of ws © and < above the the Heiqu 


7 Ith the Suns diſtance from the Mid-heaveis, and likrwi@ the « 
the lefler from the reater of their Rig he 


bo —_ 
.H Vang No, 


— 


ce trom the 1 


AS Ii 


be —— 


— 


| Rad. Cotang. Lar. wh 
| Cel. &'s diſt: from M.C. 84” 5' o' gor318 | Cof. « 4 MC. 84* 1' 36" 991729 


; E rallax of-the 


- 
= PT WY y ICS. 14 © "I b 


sf RJ © OO O09 "GEE v ET. . 
% ; ww Re At 
X IE? "Wb > a © WIE. 7 $ FOO. 
4 Ke ” = + ESE __ L 
- > . - x F 8 
> - . » * 
%; % 


.. 


/ 


\ 


2a bd = FSI” uf DES. BL 


"WM 


 ceeding go degtees, take the' Compl, and accordingly to the apparerit time of the 


and alfo che Moons, I ſhall here add the Operation. 
For the © Alt. =: For the 4's Alt. - 
32 9902087 Rad. Cor. Lat. -51*:22*--:': agooos 


—_—— 


To find the ParallaGlical Ang le, or Angle of the Ecliptick, with the Vertical Circle. 


| A T the Apparent Time of the true 4 of the © and «© before notified, we have 
|: iven, (1.) The fiſtance of the Sun from the goth degree 68—oo. (2.) The 
| Suns Alticude 14*—41'—30'”, the Sun being to the Eyft of the goth degree ; and 


| | hence the ParallaQical Angle will be 49*—32'—5', as the following Sinopſes makes 


appear. | = : 
As the Tang. of the &'s diſt. from the goth degr. 68 1039359 


. . Colin Parallattical Angle -— — 49 32 '5 g81223 


nd. 


b- To find the Parallax of the @ from the-© in the Circle of Altitude ,, which may ( as it 
were by Tnſpettiou) ſpeedily be obtained by the following Tables, without | 
L £$: Trigonometrical Calculation. | Fs 


Irſt, with the Moons Only enter the Table Intituled Tabula Horizontalium 
 Parallazium, and take thence her Horizontal Parallax; the which'on the fronc 


_— 


fide thereof, gives in the Common Angle, by Proportion if need requires, the Pa- 
Fon from the Sun in the Circle of Altitude. ; Pe 


| Example. | fe 

- At the Apparent Time of the true & before mentioned, the Horizontal Paral- 
lax of the @ is 57—34; her Alcitude 15*—19'—26", which in the Table of Alti- 
rude gives 55'—46", the true Parallax of the Moon in the Circle of Alritude ; 


F 


| from which dedufting the-Suns Parallax in the Circle of Altitude, 2'-19", it. leaves 
'—27", for the Parallax of the Moon from the Sun in Altitude; by the ſame | 


ule the Suns Horizontal Parallax is found by his Anomaly: 2'—18”, bur his Pa- 
rallax in the Circle of Altitude is found by his Table with his- Altitude above 
| the Horizon on the fide, which is there found 2'-19'\, the truc Parallax of the 
Sun in the Circle of Altitude. = OT 


ee" 


x 


—— 


; To find the Parallax of, the Moon from the Sun in Longitude and Latitude. | 
A S Rad, to the Tang; of the Moon from the Sun in Altitude 53' 27"  Sig165 


{ LX. $ois the Colin of the Parallaical Angle ''— 49 32 5 981223 


To the Tang. of the C's Parallax from the © in Longitude 34' 42” 800388 
I £424 * WÞ - Example 


"I _ b PIE II INS ——————__l. 
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| from which diſtance, if they are in Southern Signs. ſubſtra& the firſt Ark, and what 
| Remains is the ſecond Ark ; but if the Luminaries are in Northern Signs, add the | 
| firſt Ark to the diftance from the Pole, the Sum is the ſecond Ark, the which ex- 


| 


| of the Table Incituled Parall. in Lune Carc, Alrtudinzs, with her Altitude on the | 


& ofthe © and C Zunethe 12th, 179h—36'—19", tor the finding the Suns Alcicude, | | 


Tang. firſt Ark* 4-40"54 8913261 Tang. firſt Ark 26 891737 |- 
| Dit-s ftom'N. Pole 6 wu 2 XY a Fry from N. Pole B, þE- II bs | 
- Thead Ark © 71.954 © | Second Ark 70 20 37 h 

As the Colin firſt Ark 4 40 54 99985 Ei} Coli firſt Ark 4 43 26 999852 
| Sine of the Lar. 1 32 OO 9593 olin 2d Ark O 20 5208 
Colm 24 Ark 4 ny 54 robes | Sinc Lat. an 32 - - av 

BER 57 | 104273 |: .-- SEES | 1942057 . 
{ Sine ©'s Alt.' 14 41' 30'' 940418} Sine @'s Altitade 15* 19/26” 942205 


; 


' * isto Rad. ſoisthe Tang. of the Compl. ©'s Alt. 14 4r' 39” 1058136 | 4 


—_— 


 * 


RY 


| 
| to the Parallax of the Moon from the Sun in Latitude | 49.49, 607207 
i 


{ cauſe the Eclipſe happens in the Oriental Quadrant of the FEclipaick, TI ger the Pa- 


"__ FU” 


— 
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Aſtronomia Anelicana, 09 
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th he. 
. oF 7 *- a _—— 


| _ OI — DS I 
Lib. III. 
| Example for the Parallax in Latitude, 


} ; 
As'Rad, to the Sine of the Parallax of the © from the © in Alt. 53 27 BIg160 
So is the Sine of the ParallaCtical An8le 49 32 5 _ 958127 


| 


+» 


To find the Apparent Hourly motion of the Moon from the Sun. 
oy the Eclipſe happen in.the Oriental Quadrant of the Signifier, and that the 


Longitude in one hour or half hourly motion of the Moon from the Sun ; bur if 
the Parallax of Longirude increaſe, add the ſaid difference. = 
2. If the Sun, at the time given, be in the Occidental Quadrant, and the Paral- 
laxes of Longitude decreaſe, add the diff. of the Parallaxes in Longitude ro the hour- 
ly. or haif hourly motion of the Moon from the Snn ; otherwiſe, if the Parallax-' 
& increaſe, ſubſtraCt rhe ſame from the true hourly, or hatf hourly motion of the 
Moon from the Sun ; thar is, when ir agrees with Time and the Moons motion. 

3. If the true 4 happen in the goth degree of the Ecliptick, fo that the former | 
part of rhe Eclipſe happens in the Oriental part of the Ecliprick, and the latter part 
in the Occidental Quadrant, in which caſe fubſtra& rhe differences of the Parallax- 
es in Longitude from the true hourly motion of che Moon from Sun, the Relidue | 
will be the apparent motion of the Moon from the Sun. B41 


Example. 


Moon from the Sun is 3o' 18", and the Parallax in.Longictude 34' 42”; and be- 


, 


| between che True and Apparcnt Conjunftion ; to be ſubſtrated from the Time of | 
the true Conjunttion in the Oriental Quadrant, and to be added in the Occidental. 


rence is 1' 30”, and becauſe the Parallax in Longitude increaſerh, I add the ſaid. 
difference to the true hourly mocion:30' 18”, and the Sum is 31' 48” is the hour- 
ly motion of the Moon from the Sun, ſcen ro the hour preceeding the true g. 


/ 


a —_ 


_ > —_ 
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To find the Interval or Space between the' True and Apparent Conjunition 
- of the Luminartes. ON 

TE the time of truc Conjuntction, compute the Parallazis Longitudinrs of the 

Moon from the Sun, and if it be leſs than the. houtly motion ſeen, divide the | 

fame by the hourly motion ſeen; and rhe-Quorient will be the Interval or Space 


Bur if the Parallax7s Longitudnzs be greater than the hourly motion ieen, Aſt take | 
the hourly- motion ſeen-out of-the Parallax in Longitude, and the Ref divide | 
by the hourly motion of the Meon from the Sun ſeen; for the hour wherein it falls, | 
and the Quotus will give the ſpace of time above ane hour, berween the True and | 
or to be ſtbſtracted from the ſame ; according as it happens in the Oriental or Oc- 
cidental part of the Ecliptick, as hath been ſaid before. fs a 


Example. | Bs | 


Ar'the Time of the true ConjunCtion of the Sun and-Moon, which hapned T0 | 
the 12th, 1675. 17h 36' 19”, which falls in the Oriental Quadrant, the Poral/azes | 
Longitudinrs tor the time thereof is 34' 42”, from which I dedu@ the hourly mori- | 


o” i 


an ſeen,-31/ 48". and rhere remains 2' 54"! ; and therefore the viſible ConjunQti- | 


Parallax in Longicude decreaſe, ſubſtra&t rhe difference of the Parallax in | 


In the Year 1675. June the rk I 's 36' 19', the true hourly motion of the | 
If 


rallax of Longitude ro the hour preceeding, which I find to be-33' 12”, the diffe-| 


han tt. tt... ttt tes Aol 
# 


Apparent Conjun&ion , either to be added to the Time of the true Conjunion, | 
i - 


on, according to what hath been ſaid, "_ Antecede the True about an hour; and} 


> 1 
pÞ- if 
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ro find exattly how much it exceeds one Hour, I divide 2'— 54" by the Apparent 
hourly motion of the Moon from the Sun, (vz.) 31'—48", and the Quorient is 
5'—29". is the Meaſure of Time aboye one Hour chat the viſible Conjunction ante- 


eedesthe true: 
| Example: 


A 4 | __ » Log. Logeſt. 
' As the Apparent hourly Motion of the @ from © 31 48 972427 

' is to one Hour of 69 ——- -—_ 822185 

ſo is the difference of hourly Motion and Parallax in Longitude 2 54 868425. 

| 10g0010 

ro the time of the Interyal aboye-an Hour —— 5' 29" 718183 

the Apparentrime of the true & ar London, Zune the 12th 17h 36' 19 

\ Interval of the true and viſible Subſtract - I. 5 20 


the Apparent time of the viſible Conjun. at Zondon, June the 12th 16% 39” Fo 


viſible Longitude of the Moon is & 2* 10O' 49'; for the oriental Quadrant adderhito 


tal ſubſtra&eth. 


OY 20 a 


. if 


To find the Apparent Latitude of the Moon at the time of the Viſible Conjundfion. 


H4=s found the time of the viſthle ConjunCion, and reftified the place of rhe 
£ Moon by her hourly Motion from the true to the viſible Conjuntion, and in 
like manner her Node aſcending , being reduced to the time of the vitible Con- 
junCtion, then dedu&® the Motion of her Node afcending from the true motion 
of the Moon, the Remainder will be the Anomaly of the @'s Latitude ; by 
which you may obtain her true Latitude North or- Souch. Yon muſt alſo ro the 
ſame Inſtant of Time calculate the Parallax in Latitude; then conſider, whether 
_y be both of one Aﬀettion, that is to ſay, borh North or both South; if they be, 
add the Parallax and Laritude together : bur if they be of different AﬀeCtions, 
4 namely, the one North and the other South, then-ſubſtra@ the lefler from the 
| greater; for.ſo the Agregate or difference will ſhew the apparent Laticude of the 
Moon either North or South art the time of the viſible Conjun&tion, which you may 
always know. by the propricty of the greater. Number ; for the Latitude of the 


is of. And this you muſt know alſo, that the Parallax of Latitude in theſe Nor- 
thern Regions is always South, although her Latitude otherways may be. North. 


- _ An Illiſtration by Example. 

| The Place of the © at the time of the true Conjun&ion 35: :1* 296 5" 

| Motion of the © agreeing to the Interval of the true and vitible & 34 42 
Frue Placeof the @© at the time of the viſible & —=— .-. 3:1 of 25 -_ 

The Place of her afcending Node at the time of the viſible & o If 33 be: Sub. 

' Diſtance of the Moon from the Nodeat the vifible & —— 59 27 47 © 

| Therefore her true Latitude North deſcending — 54 52 
Parallax of Latitude gf the Moon from the Sun South ſubſtr. - =o -$ 
Refts the Moon's viſible Laticude North deſcending — 10/30 

| \ IT | 54 


——_ - 4 Mc. 
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[i To find how many Digits the © will be Eclipſed. 


Pom the Agregate of the Semidiameters of the Sun and Moon, ſubſtra the vi- 


_ {ible Latitude of the @ ar the. time of the viſible Conjun&ion, the Remainer 


er of the Sun,to 6 Digits : : ſo the parts deficient : to the Digits eclipſed. 
| | | 1-1 | The 


EIS * 
& 
- 


the Moon's place, ſo much as the Parallax of Longicude contains, bur the Occiden- | 


| Moon ſeen, will be of the {ame Species and Denominationthat the greater Number 


a 


Therefore in reſpe& the Sun's place at the time of the true d S 1'.36' 7 the t- 


will be cheparrs deficient ; which being obtain'd, the Analogy is, as the Semidiame- | 


4. 
—— 


_ 4 W_- 


_ 


| 2£3$ 32 36": therefore to find the Timeof Incidence and Emeffion, 1 work as fol- 


| To the Time of Incidence —— «51'53” 815270 To the Time of Emerſion  —- 5s 26d 818708 
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_ - 


[Lib 101. 


ik. 


| The Operation by the Canon of Logarithms. © 
As tlie Semidiameter of the © | 


16 y 942732 


is to 6 Ligits R | Py 
' fo the Parts deficient _ - 21 25 Hoo 


ro the Digits eclipſet! — = 8d o' 22” gi2y28 


\ © 


_—_——— 


| To fond the Minutes and Time of Incidence, Emerſon and Duration of the Sun's Eclipſe, 


T#s will appear belt by an Example, therefore it cannot be amiſs to our Pre- 
| ſent purpoſe here to annex the Operation for the Eclipſe of the Sun now treated 
of 1675, June the 12th, Qc. 


_ 


The vilible Latitude of the Moon from Sun 10! 30" 924304 | 
Sum of the Semidiameters of the Sun and Moon ZI: 55 $G725e6 
Sin 951718 
; SEE on | Coſt gg7512 
Sum of the Semidiameters of the Sun and Moon 31 55 972586 
bs -  , _, -, Icruplesof Incidence  - — - 30-8: 5 
| Lara To find the: time of Incidence and Emerſion, we muſt get the vilible 
_ otion for the Hour preceding ; and alſo forthe r ſucceeding the viſible 
Conjuntion ; by the former whereofdivide the Minutes of Incidence, and the Quo- 


tient will be the Time of Incidence; and by making diviſion by the latter,the Quo- 

tient will be the Time of Repletion. - COST Tut, | 

As in the Eclipſe of the Sun before mentioned, the hourly Motion ſeen to the 
preceeding the viſible Conjun&tion.is 34 51”, and to the Hour ſucceeding 


— 


” 


lowerh : -. On | | | 
|: Incidence. | .- - on. 45 
As the ho.mor. 1 ho. before the Vi. & 34 $1 :975424 y Asthe ho. mor. to 1 h. after vif. d- 32 35. 973506 
Is to one hour or 60' 80 — — 822185 / Is to one hour _ 822185 
So is the Minutes of Incidence . 3o 8 970089 So the Minutes of Incidence 30 8 g7oofy 


1792274 1792274 


”— 


Hence the Time of Incidence is 51' 53”  - | {| 


The Time of Emerſion — _55 2 | | 


The Toral Duration I; 47"; 20” 


ginning and ending of the Eclipſe. 


_= ma 


To find the Interval between the viſible d and greateſt Obſcuration. 


TT” * 


WW Ith the Latitude of the Moon ſeen, enter the Table, entiruled, Tabula Diſtan- 
tia vera Oppofitionts > Conjunttionis a Maxima Obſcurationis, and the Diſtance 
there found, divide by the viſible houtly motion ; the Quotient will give the Inter- 
val of Time to be added or ſubſtrafted (according to rhe Titles) ro or from the vi- | 
ſible Conjun&tion; ſo will the Sum -or Difference ſhew the Time of the grearcſt 
Obſcuration : But here obſerve, that it may happen contrary to the Titles, accord- 
ing as the viſible:Latirude of the Moon ſhall be aſcending or deſcending, at the be- 


"Tr | Example: It 

"The viſible Latitude of the Moon in this Eclipfe 1675; Zune the 12th, is 10' 30”, 
North deſcending, which gives the Interyal 54” with the Title add ; which drvide, 
as in manner aforeſaid, by the viſible hourly motion ; according to which Title; it | 
ſhould be the Hour after the viſible 4; butbecauſe the viſible Latitude of che Moon 
is more at the end. of the Eclipſe than at the beginning, hence it happens, thar it 


i 


muſt be divided by the viſible hourly motion preceeding the viſible Con Pn | 
474 LE | | | uſe | 
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Aſtronomia Aneglicana. 


| Thebcginning of che Eclipte 


 Ooording to the DircCtions before laid down, Calculate the true. Latitude of. 


| of the Moon is North 57' 23", and the Parallax in Latitude 47 1 South; And be- 
| cauſe they are of ditterent AtjeCtions, I rake their difference 10 22, which is the vt 


| Middle time of the true en ry 6 —  - Func 17 4 : 55 
of the: Sun —— II 2 
Anon aly? of the Moon A —— 2 br I4 - 


| Correfed time of the true Conjunttion 1s at London, June the 124 17h. 37! 19 


becauſe that contrary to the Title, rhe Time of the Interval 1s 1'.33/! robe ſub- 
{traced rrom rhe viſible d : Therefore the greateſt Obſcurarion is at 16Þ 29! 22; 
from which, taking the time of Incidence, 'ſhewerh the beginning of the Eclipſc, 
and adding rhe Emerſon, the Agregate will ſhew the cad of the Eciipſe. 


| . Example of the Operation, 
Asthe Ho. mot. ſeen' 34' 51” 976404 Time of the greateſt Ol ſcuration, 
to 60, ſo 15 the Interyal 54” 8176cgp June the —- . 124 16h 2g' 2% 
tothe T ime of Interval x 33 841205 Timeot Incidence ſub. 3T----F$ 


_ Fune 12 I 7 2 
Time of Emerhon add  —— : 4 3 


The Time of the End of the Eclipſe 5:26 - 50 


\ _ " \ 4 this. 4 LET” 2 I OE... 


To find the apparent Lat. of the Meon, at the beginning and ending of the Eclitſe. 


o 
o 


the Moon, and Parallax of Latitude both to the beginning and ending of the 
can, wh which you are to conter together, making Addition or Subſtra&tion, as 
you have been direCted, and you ſhall have the apparcat Latirude, both to the begin- 
ning and ending of the Eclipte. Sg 


; | | Example, 
At the beginning of the Eclipſe, Zune 124, 1675. 15h. 37 29”, the true Latitude 


ey" Latitude of the Moon at the beginning of the Eclipe. 
'Again 
the arallax of Latitude 41' 3'' South ; which dedutted from the former, -leaveth 
the vilible Laticude of the Moon Norch aſcending, 11 15, at theendof the Eclipſe. 


mat. th, —_— _m_— FORT IF . ——_ 


. A Synoplis of the Calculation Eclipſis Solaris, Zuze 12. 1675, UW. 


* be mean Conjun&ion of the Luminaries ——  Junei2d 9h 39 pu 
Interval of the mean and true add '  -— ASTOE VR 10: 4'4t 


Sun's Place. at the Earth 
Moon's excentrick Place 
| Motion of the Moor's aſcending Node ROS «LM 
Hence the Anomaly of her Latitude from her Node is —— 


Therefore her true Latitude is North deſcending 5l 49 
"0h Reduction add  —— -- 2 22 
Place of the Moon. inthe Ecliptick is rmmm_— S 1* /38'  20ff 
'O] / Mo nd | —— : 2 * 
Hourly Motion of che] « eu — | 32 2 
Mo « from the © o 18 


By which, dividing the ReduCtion, the Quoticnt in time is ſubſtracting ” 43 


Equartion of time ſubſtrad 


Apparent rime of the true Conjuntion at London, . Zune 12 17 36 tg | 


Ar which time the Sun is diſtant from the Meridian o05* 55 
"And the Mom _—— 95. 58 24 
23; 3l 


Peclination of the 1 - North 


ib. JJ 
Lib. NIL. 


{ 


Ar the end of the Eclipſe, the Latitude of che Moon is 52' 18 North, and | 


Pack i 


* 


L 


FREY 
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| Lb. 


- Aftronomia Anplicana. 72 
igh the «247 a LEES mm” . 2, 
R gh Aſcenſion of __ Side h Ry 0 #. J 4 
Altitudes of the Tour — _= 14 41 30; 
C Moon - — I5 Ig 26 
Jun — 2 19] 
Parall. of the Ye — — 55 46} 
| Moon from the Sun in the Circle of Alt. 53 27; 
Right Aſcenſion of the Medium Cel: 355 49 52. 
Oblique Aſcenſion of rhe Point then Riling _ — »v5 . 49 52 
| Therefote the Point ariſing 1s — S 23 36 © 
And the goth degree of the Ecliptick is ——  F 23 36 o 
\ Paralla&ical Angle -  — 4933-5 
And hence the Parall. of the Moon trom the Sun in Longitude is 34 42 
And the Parall. of rhe Moon from the Sun in Latitude is . 40 40 
Toone Hour preceeding the true CO thats. —— 16" 36 19 
| operating by the foregoing method, Altitude of the Sun is 6. 23%; "3 
Altitude of che Moor — — 7 6 95 
; San um—_— . O_o 2 23 
Parall. of the 3 Moon — A ocman 57 14 
| Moon from the Sun in Altitude $4558 
goth degree of the Ecliptick —— — I2. 0-83 
Sun's diſtance from the goth degree — 79 33 9f 
ParallaQtical Angle - / _— 52 45. 4 
Parallax of the Moon from the Sun in Longitude —— oo 33 12 
The Parallax of the on from the Sun in Latitude O 43' 40" 
_ Diff. of Parallaxes in Long. in the Hour given —— L 30 
Hence the viſible hourly motion of the Moon from the Sur 31 48 
Which fubſtratted from the Parall. in Long.at the time of the true © leaves 2 54 
That divided by the viſib. hor. mor. gives the Interval aboye one: hour 29 
Hence the Viſible Conjunftion happeneth Junethe 124 16h 30: 5o” 
At which time the place of the Sun is |, ——— S- 1-34 20”: 
and the place of the Moon - "—— S I © * 25 
Anomaly of Lat. of tlie Moon © 2 19 77 47 
True Lat. of the Moon Northdeſcending ES J4 352 
Declination of the _— © 3 - 
. Sun n= —— i vY 4q: O© 
Right Akcnhon of - the Moon ———— OTE GI 6 O” 
; "TBF IN Lo FO —— — S-. 30-30 
Altitude of the Mes — Ws 6 34 22 
| fSun — 2. 23 
Parallaxes of the < Moon — MR 57 16 
- Moon from the Sun in Alritude — 54 53 | 
Right Aſcenſion of the Mid-heaven _ m——_ 339, 260 © 
' Oblique Aſcenſion of the Point ariſing. .— 6.26 : © 
Therefore the Point arDE 3s of ——_— S-10@ F< | 
And the goth degree of the Ecliptick TX. 0 
The Sun'sdiſtance from the goth degree o— G0 39 31 
| Parallaftical Angle — —— > NOI 3: _ .-33- Zo 33. 
_ - Parall. of the Moon from the Sun in Long. i 32 10 
\ Parall. of the may rg the Sun in Lat. South , —— 44 22 
True Lat. of the Moen North deſcending _ — 54 52 
From which take the Parall. of Lar. leaves the Viſible Lar. N. deg. ; : 39 
Semidiamerers of the {7p IDE. LD 15 of 
Sum of the.Semidiameters _ 31 55 
Parts deficient - mom—_ : 20 25 | 
Digits Eclipſed 
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| Scruples of 'Incidence $0.-:..5- 
To one Hour preceeding the vittble Conjun&tion ' 15% 3o' Fo'| 

The &'s diſtance from che Mid-heaven is 127.15 | 
And the Moor's diſtance is 126-9 


© 
Parallaxes of thes C 
- £« from the © in Altitude 
ParallaQical Angle 59 
Parallax of « trom © in Longitude 
In Latitude nn 
Difference of Parallaxcs in Longitude in the Hour given =—— 
whence the viſible hourly motion of the Moon from the Sun is — 
Again, to one Hour ſucceeding the vilible Conjunttion — 
the Sun's diſtance from the Meridian is 
and the Moo _—  — 


. © 
Altitude of the 1 7 


© 


Parallax of che C | 
+ @ from © in Altitude - 
Diſtance of the © from the goth Degree . ——— 6g 
Parallactical Angle ——=— 
And hence the Parallax of the Moon from the Sun in Longitude 
| And in Latitude is — 
Difference of Parallaxes in Longitude for the Hour given — 
- Whence the viltble motion of the Moon from the Sun is —w— 
And dividing the Minutes of Incidence by 34' 51' the & the 
Oh 


hourly Mor. ro one Hour before the vilible 4 gives the 

.  Timeof Incidence on mmm 

_ Sodividingthe Minutes of Incidence by 32' 36'”,the viſible hourlyyz - 

to ane Hour after the viſible 4 gives the time of Emerſion | + Fe 
which added to the time of Incidence, the Sum is che Total Duration 1h 
\ The viſible Lat. of the Moor 10' 39” North deſcending, giveth 

the Interval of 54”, adding which, divided by. the hourly motion 

ſcen, before the viſible ' 4, gives the time of the Interval berwcen 


-the viſible Conjunction and greateſt Obſcuration ſubſtrafting 
'  Vilible Lat. ofthe Jon ar the {pet 0108, Ore Lhen: 


( beginning at London | — 

Hence the 2 Middle Eclipſe or greateſt Obſcuration — 

ICNEETNE'? yidible Conjunftion ——— — 
end at — | Cn 

Digits: eclipſed '8* o' 22'! Zune the 12th, Anno 1675. 
| * :  North.-part of the Sun's Body darkned, _ 
 *The former Way of calculating Solar Echpſes 1s very accurate, and hath been co- 
plouſly handled by divers Aiithors; bur the moſt exquiſite Method is that of the 
[learned Vincent Wi -in bis Aſtro. Britannica, the which I ſhall now ſhew in Engliſh to 
any given place of Longitude or Latitude on the Barth, which is the only Method 
left ro Poſterity ; whereby the Calculation of an Eclipſe of the Sun may be more 
| {peeviy performed, with wonderful facility in obtaining the Parallaxis. . .— - 


1. Gi Fihe Altitude of the- Medium Czh, the which hath been already ſhewed ; 
Perercy {s, becauſe there is a little difference in the obtaining ir, I hold it neceflary 
to our preſent purpoſe to annex the ration: - | | 
' Example. In the Year 1684,” July the 29, 2h 44; 48” is the apparent time of 
the true CorjunQion of the 1 minaries; At which time 

— Fhe true place of the Sun is--- 5 mms 5 200 5 of 


is Right Aſcenſion 7. | 112 32 
Hop Yo Right | 


and ae - 
_ —_"Y 
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Right Aſcen. af time in degrees — —— 41 12 _ 
Right Aſcen. Med. Czl. — 153 44 2 
Mid-heaven in the Ecliprtick — KR 4 q 
Meridional Angle — <9 
Declination of Medium Czl: wn 10-4 
Altitude of the Equator at Loudon — 38 2 


Alcirude of the Medium Cel — 49 23 


2. Add the Sine of the Mcridional Angle 
to the Colin of the Altitude of the Mid-heaven | — _ 49 23 < 


The Cofin of rhe Anple Orient, or Altitude of the goth deg. 52* $3535" 978333 


3. Add the Colin of the Merid. Angle ©. G9. - 2+ 955367 
to the Corang. of the Altitude of the Mid- heaven — _ 49 _23_ 993329 


— ——— ——_— 


Sum is the diſtance goth de 
got from the M. C; above | - 
| the Horizon with the Falipeick Fees p tan, 17 z/ 30 9048696 


Mid-heaven 1n the Ecliprick: 55 1* 42) oo” 
Diſt. of gth deg. from the 25, Glubfi. _- 91935 - 
the goth degree is —— 4 14 38 2 

true place of the © ſubſt. ' 3 20-43 X 


Diſtance © from the goth degree, to the Weſt — © 23 46 22 


4. Addrthe Logeſ ical Log. ofthe Horizontal Parall. of < from © 5" 5920 70 

: ad the Sincof -che Altitude of the goth degreef2 — -3F>O 

and the Diſtance of rhe Sun from the 90d together — _ 23 46 22 960542| 

The Sum, Leff. Rad. is the Logiſt. Log. of the Parall. of the 
Sw $no-is Longines F. 1749" 947292 


5. To the Logiſt. Log. of the Horizontal Parall. of « from © 55. 52 996770 
Add the Coſin of rhe Alc. of the goth degree 52. 33.35 978383 


Sum Leſf.Rad. is the Logiſt. Log. ofthe Parall. of © and © in Latitude 33 51 g75153 


Here obſerve, Thar in the Occidental Quadrant - the Ecliprick, the Parallax 
of Longitude ſubſtrateth, in Reſpet of the Sun's place O- 2 therefore 
| the Viſtble Longitude of the Sun is S 20* 32/13! t pres Th ther. ifible Conjundion 
muſt here ſucceed the true above Half an Hour , by reaſon the Moon wants 
{of the Sur's place 17' 49”, which is.more than her Half hourly Motion. 
| Therefore to one Hour ſucceeding the true & , viz: hr; 2d 3h 44 -48” 
Right Aſcenſion of the Medium Cali is  —— 168 46 
T he Mid-heaven in the Ecliprick — 0 [17 47 


( Meridional Angle © — 66 5 
Altitude of the Equator at London — — 38 2 
Alticude of the Mid-heaven —— 4. 
T herefore the goth degree in the Ecliptick  —  & 25 1 B& 2 


Alritude of the goth degree. — mr T 58' 21'"] 
- Diſtance of the Sun fram hs goth degree FA | 
Hence the Parallax of the: Moon from the Suz in Longitude for 00-| 
-Parall. in Lat. South —— — 37 18 | 
| Difference of the Parall. of Longitude in the Hour given fubſt. * T1 
| W hence the vifible haurly motion of the Moon from the - rats is. 5x 3 4+ 
By . which dividing the Parallax of Longitude i7 4g" at th hd. Rf a? RT 
' | time of the true Conjuntfor it giveth: in time _ 4 
Therefore the vilible Co baifor hap acth Jabs —— _ 24 32 26 48 ]- 
To Wyich time the Right Afcen. - the-Mid-heayen is  —— 164 16. 
Place of the Mid-heaven W—_— = fx 56; 


| * ©  Meridional Argh =— et © 7 2 


I 


Altitude of the Equator at Condor — | 
Altitude of the Mid-heaven == =— 45 1 : 


"Therefore x thegou ec is 'Q 22 4 
Alricude oth goth degree i is — — 49" 2 7 


The 


na hc. 
» 


— 
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ey 207 __ 


| Parallax of the Moon from the Sun in Lat. South —— 36 14 
True Latirude of rhe Men Netth Aſcending ——— ſubſt. 25 


Vylble Lat. of the Moon South — _— 11 


— ,_y I 


Sum of the Semidiameters g2 © 3 
Hence the parts deficient © —— —_— 2 | 


- 
"5 Logiſt. Tog. 
For the Digits Eclipſed ; As the Diam. of the Sum 32' 6” 972835 
I to 12 Digits —— — ----- 903 
So is the parts deficient —— 21 1 9544767 
| To the Digits Eclipſed 9* 51 47” F 
And for the min. of Hhckdence) the vilthle Lac of the Moon oF I hy” 026399 
| Sum of the Semidiameters 32 Z © — ſubſt. 972767 
| | Sine 95 3023 
Colin © 9972 
Sum of Semidiameters 32 3 


\ - The Sur's Diſtance from the goth degree is — 3 11-11 
And hence the Parallax of the Moon trom the Sun in Longitude 21 54| 


Minutes of Incidence 3o' 6" 
To one Hour preceeding the viſible Conjundion, (viz) — 2h . 
1 The Right Aſcenſion of the Mid-heaven — _—— 149 
Mid-heaven in the Ecliptick —— Q -27 _ ©0 
Meridian Angle _— 6g 
Altitude of the Mid- heaven wommmmmmmmens — 51 
Therefore the goth degree ' ———  — 
Alcicude of the goth degree Gps 53 
Diſt. of the Sun from the goth degree _ net Pea 20 
> : in Longitude 
Parallax of the Moon from the Sun S in Lars - 4 
— __ Diff. of the Parallax in Long. in the Hour given ſubſt. 

Whence the viſible hourly morion of the Hoon from the Sun is — 25 
Again, Enquire the Parallax to one hour after the viſible Conjundtion 4h 26' 
| The Right Aſcenſion of the Mid-heaven is 

Ecliptick place of the Mid-heaven | 
T7 --: Meridional Angle 
- Alt. Equator at Londoz — — 
Alt. of the Med. Cali - ——— — 
Therefore the goth degree — 
| Altitude of ' the goth degree — 
The Surs Diſt. from the goth degree *- W—— 
Parall. of the Moor from the Sun in {Longiude 


Latitude» —— 


Diff. of the Parall. Long, in-the Hout given ſubſt. — 
* Whence the viſible hourly motionof the Meon from the Sur 
Minutes of Incidence are  —— _ — 
Which divided by 25' o' the viſible hourly motion'of the Moon} 
' from the Sun, the Hour before the yiſtble & , che Quotient is che > 1h 
time of Incidence — I —_ —_ 
So dividing the Scruples of Incidence by 26' 57", the hourly moti-y 1 
"on ſeen, the hour after the viſible 4 gives the time of Repletion F- | 


MO > we 


| * *'$ the Total Duration — 5h.” 
. {| TheLatitude of the oor ſeen 11' 1' South Aſcending, giveth the, 
 '5 Interval ©: v7 ſubſt. which divided _ hourly motion ſeen,. 
the Hour before the. viſible. Conjundion, gives the Interval of | 
- SE —_ —_ the vilible Conjundion and greateſt Obſcuration, to\ 


g—— 


_— ts —— a h——— 
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| at ER II. Beginning South Aſcend. 19 20” 
| Laticude of the Moon ſeen at the ip 4 South Aſcend. 12. 16 
| Reginning at London | 2 po! 18 


— 2 
| . )Mid. Eclipſe, or greateſt Obſcur, — . 3 
HIS th ; Ville Conjundion — <— 3 36 
" End of the Eclipſe —— 4:4 
| Digits Eclipſed 7 51 47 - Anno 1684: July 2. 
| The South part of the Sun dpkncd: 5 


Tables ſhewing the Colour of the Sun's and Moon's Eclipſes, according to the Doftrine . 
| | delivered to as by Alphonſus and bzs Followers. F 


i Degrees of Diſt. 7 | 
] from & or v9. 1 
$3903 ih Exceeding black. 
- ) em ack 
\ brown bl: 
— el | , | | A brown mixed with yellow, 
int, UE 5 A lightfome brown. | 
f nng fr me 6 | A reddiſh brown. "6 
Sun's ipſe. 7 | Reddiſh and yellow. | 
P 3 Reddiſh ia cllow 
A ay ri Colour, 
6 bo j A + bom 
| I I Yellow, | 
Mi { A white yellow. | 


A Table fhewing the Colour of the Mooxi's Eclipſe. 


and. 7 74 | 


. S, o p $. D, 
| | © To Reddiſh Colour, 7; Þ 
The Firft Part of the Table. {25 "roV i 20 8 
5 2 | | t. 327 | [2 {a 12 10 4 
= 4%. 1 34 _— Oo I -JO ed IT 0 | 
K 6 Moſt black, £ 36 rem aa | \ < 1 20? | 10. 20 oy 
S 8) - 3 1] 2 00 FAnAſh-Colour, 0 10 & 
'S 3 # 4© | S 2 10.9, x lo 00 RF. 
od. q ds 42 |< 2 wh 9 20 | 
* . v 44{ , pale Aſh- EZ 3 oo pPaleblack. 9 10 S, 
; p E , Colour. ; S 3 a, EE 9.00 F 
387 3 20 Black mixt with 8 20 
= & 4 = | h £4 © ? redneſs, : a9 Hf 
1 w | IO} p 
1.5 24' Sa WE... ; a: o? 7 as val 
L as -- ; £ $63.2 wivde Ad | 5 s oo Black mixe with 7 10 S 
4 23) £548 = 5 o_ IK-E 199 greennel, .7, © 8: 
p Oo | 10s RQO(_- - 3 43 240 wn 
; = 5 | 6 OO. Pitchy black. ; 1 7 109 E | 


With the minute of the Moon's Latitude in the firſt part, and her Anomaly in; 
| the ſecond part; and the Colours there found, being mixr-rogerher (as Pointers ule; 
| rodo) willihew the true Colour thereof; bur ia the former cncer with the Sun's dis 


| ſtance from the and the Colour thereof will apPcar. | 
Obſervations of Eclipſes of the Moon. | 


| \ NINO 1462. Zune the 14th,wasan Eclipſe of che Moon, the middle whereof was 
A oberve by Recimmtens by Verb, in _ 14h av p. m. the being darkned 

Digits an her North dide : Vide Regramont. in 1orqueto. | 
s Aon 1 500. November 5. the Moon was Eclipſed, the muddle whereat was obſerved 
at Rawe by Copenaicus, at 44Þ p: mr. being che 10. Digits Eclipſed. eb 
. Anno 1580. January 31: hapned a Lunar Eclipſe, wake midgie, Mable Tacks ob- | 
ed; : 


ſcrvedat Praniberg in Denmark, at 10" g' p. m. 4 being then all dar 
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78 Aſtronomia Aneglicana. Lib. III. 
Anno 1591. July-the 7th,” Michael Maftliy obſerved an Eclipſc of the Moon at Tu- 
bing; and when the Center of the © appeared above the Horizcn, he ſaw the © 2 deg, 
high, eclipſed on her South fide : APd contrariwiſe, when the © fet in the Weft,which 
was little before the middle of the Eclipſe, he obſerv'd the.© above the Horizon 2 deg. 
Anno 1691. November 29. was an Eclipſe of the Mocn, whoſe middle Lansberg obſer- 
ved at-Tergooſe in Zealand, at 6h 22' p, m. at which Inſtant ſhe was eclipſed about 19 
Digits on her South fide. | | £: 
Anno 1628. January 10. Dr. Bambridge, at Oxford, obſcry'd an Eclipſe of the Moon. 


the beginning at 7* 31', the beginning of total darkneſs at 8h 23', the end of oral 
darknels at 10" o' Jo' and theend of the-Ecliple at 10h 57' 30”, | 


Obſervations of Solar Eclipſes. 


=o 1560. Auguſt 11th, about Noon, Chriſtopher Clavius, at Contmbria.in Luſitaniay 
- obſerved the Sun, for ſome ſpace of time, to be rotally eclipſed ; in fo much 
that the darkneſs was fo great. that the Stars at mid-day appeared bright and ſhining ; 
and rhe People durſt nor itir abroad: yea, and that which was moſt wonderful, was, 
the falling of the Birds ar the horror of it. See Clavius, p..594:' in Spb. Joan. de ſac. Boſco. 
Anno 1567. April gth, Chr. Clavius again obſeryed a Central Eclipſe of the Sun, at 
Rome, about noon, the whole body. of the Moon interpoſed between the Sun and his 
ſight ; ſothat there appeared a bright ſhining Circle round .about:the Moon : See 
Claus, Pag. 594. 1n Sph. Joan. De Sacro Boſco, aforefaid. T his Eclipſe was total: 
there, tho not more Northerly.; for at Franiberg Ticho obſeryed but 64 29/.darkned on 
the South {1de, about the middle of the day. -- | 
Anno 1621. May the 11th, Gafſendus, at Agn Sixtie, obſerved an Eclipſe of the Sun; | 
his Alritude at the beginning was 27* 3o' at 7h 5' 12 a.m. Atthe end his Alti- ||. 
tude was 51* 17' at gh 31'; the Digits eclipled 9g 23'. | | 
|” Anno 1630. May 31. Gaſendus at Parzs obſerved the beginning of the ſame Eclipſe 
at 64 16' the middlcat 7h 12' p. m. Digits eclipſed 11 32': Dr. Bambridge at Ox- 
ford, obſerved the beginning of it at 5h 58', the end at 7! 48'. 5 
* Anno 1639. May 229, 4Þ 1' 46” p. m. by obſervation .at London, was the beginning 
of att Ecliple of the Sun ; the end at 6h 10' 27", the Digits gf 24': Bullialdus obſer- | 
| ved the beginning of rhis Eclipſe at Parzs, at 4Þ 21', the iiddle at 5Þ 27', and 
| the end. at 6h 25'. > | | | 
| Anno 1645. Auguſt 11th, at Zondon the beginning of the Sun's Eclipſe was by ob- |. 
ſervation at gf 53 a. m. the middle near 11, the Digits eclipſed 5* oof. _ | 
ſ Arno 1652. Marchthe 2gth, at London at 10" 29' a. m. by obſervation the..Sun 
was 11 Digits eclipſed ; and by Dr. Twiſden the middle was at 10h.33/, and theend 
{ at 11h 46. Mr. #/ill. Leybourn obſerved the end at 11h 42. —- _ .. - 
Bullialdus, at Paris obſerved, together with others, this laft Eclipſe, the beginning 
of it_at-gÞ 30', the end at-11h 59; and he obſerved the Digits eclipſed 10? 25/. | 
The darkneſs was ſuch, that at Cheſham 1 obſerved and ſaw the Stars (viz. Mars 
and Venus) a little Eafterly from the Sun, and Yenus more Eafterly than Mars. The Air 
was ſo pure and ſerene, rhar others bcheld ſome of the fixed Stars. EE 
Anno 1654. Augu#$t the 24, at London, by the obſervation of Mr. Fill. Leybourne, 
the middle of the Eclipſe of the Sun was at gf 4' 3o'- a. m. the endationh 16/; 
| T he Digits eclipſed 107 or 10;: Mr. Lawrence Rook obſery'd the Digits eclipſed 103, 
and Dr. Wybard, to the Altitude of the Sun at the end of this Eclipſe 48" preciſely at 
| 10h 17' ; Dr. Wallzs at Oxford, obſcrv'd the beginning at 7Þ 45', the endar 10h 14', 
| the Digits eclipſed 10. Hevelius in Denmark, at gh 25' 15", ved che end'of this 
| Eclipſe, the Digits eclipſed 10.. and the end of the Eclipſe at gh 25' 15”. #74 
| Anno 1661. March the 20th,” Hevelius, at Dantzick, obſerved another Eclipſe of the 
Sun, the beginning at 1oh 13' 15”, the middle 11h 20', the end at 12h 25! 3", 
and the Digits eclipſed 7T 52': | LM Fa Pots 
Anno 1666. Zune the 21ſt, Mr. John Booker at London, obſerved an Eclipſe of the 
Sun; who accuſed Mr. Wing,. that it did not appear as he had fer down the Type 
thereof; although itdid, as Mr. ing made appear afterwards : June the 21d 18h 24/: 
'was the middle thereof, and the end at 7h 25/. | EET DEE 
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\ Berdeen in Scotland 
Alexandria in Fgypt 
Amſterdam in Holland 
| Antwerp in Brabant 
Aratta 1n Syria . 
Athens.1n Greece 
Ausſpurg in Swethlind 
| Babylon in Chaldea 
| Bermick in England 
Bedford in England 
| Bethlehem in Julea 
| Bononta in Italy . 
Briſtol 1n England © 
| Breme iti Saxony 
| Calicate 1n Eaſt India 
Canterbury in England 
| Cafjels in Huſſia 
| Compoſtella in Spain - 
Commbria in Luſitania 
Cambridge in England 
Conftantinople in Thrace 
Coventry in England 
Cheſham in England 
Damaſcus 1n Syria 
Darby in Enzland 
Dantyick irPruſſia 
Dublin in Ireland 
{ Durham in England + 
Edinburg 1n Scotl. Metr. 
| Exeterin England 
| Frankford Odar 
| Frankford Mane 
Feveuburs in Pruſſia 
Gloceſter in England 
Ter-Gooſe in Zeland 
Gaunt in Flanders 
Goa itt India 
Grats in Styria 
. | -Haffnia in Denmark 
\ | Hartford in England 
1 Huntington in England 
Hieruſalem "Ras 
Leyden in Holland 
Lysbon in Portugal © 
ran in, England 
| Lincoln in' England, 


3 


58 
> 
2 
$1. 
36 
37 
45 
35: 
J5 
52 
31 
43" 
FI 
J3. 
I 
Fl 
FI 
43 
40 
F2 
43 
52 
: 2 
34 


OMmMOLO Om DO OyOow O = 


) Oo 


vOOxOo 


989 
WOaeosoes 


J4 
J3 
54 
57 
JO 
52 
50 
54 
FI 
FI 
FI 
16 
47 


Vo 


'S) 
(®) 


re > 1 


IVY maÞ þÞ 
QOOmp ww 00h vv Ov mVdgOmL tcaoO0 Oh 


bans - drag I" hs hy UJ) Uy Vy * 
O+4.O0 ON +:Q ©00 


ou 


Q O QON O OO 
WO» tÞ A > > > > > PB bÞ > GOGH OD Ot OO» ÞD> OUD > >SH>>PMOUS »>> 


{St. Michaels Mount Corn. 


\North Luffenham in Eng. 


Orleans in France 


\Roan in Normandy 


«Stockholm 1n Swethland 


' (Torge in Miſmia © * 


Wincheſter in Engl. 
i//orms in Germany 
. \Narmouth in England 


'London Eng. Metrop. 
{Lyons 1n France | 
{Leiceſter in Eng, 

| Madrid in Spain 


Mentz in High Germany 
Munſter in Weſtphalia 
{Naples in Italy 
Northampton 1n Eng. 


Norimberg. in Germany 
Norwich 1n Eng. © 
Ninwvy in Afſyria 


Oxford in England 
Okenham in England 
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Prague in Bohemia 
Parzs in France 
Buinzay in China 
Rome in Italy _ 
Roterdam in Holland 
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Kochell | 
Smyrna in Aſia 


Stafford in Engiand 
Stetin in Germany _ 
Stamford in Eagle nd 
[Syracuſe in Sicily 
Shrewsbury in England 
Theſſalonica 

Toledo in Spain 


Tubing in Swethl. 


Palence in Spain 
Venice EE 
zennd 1n Auſtria 
4 in lower Sweth. 
torrage's oo | 
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Fay in England 
Wittenburg in Saxony 
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To find the Right Aſcenſion of the Medium Ceeli. 


RO the Right Aſcenſion of the Sun, add the Right Aſcenſion in time after noon 
cecd not 360, is the Right Aſcention of the Medium Celis 
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kom? is the Oblique Aſcenſion of the Point a- 
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en by 15, and divide the minutes of hoursby 4, and that ſpec- 

ar hours inro- degrees and minutes of the Equator. 
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rithm of the Sun's Diſtance fromthe Earth, Compiled together ; whence, in the Calcu- 
lation, the Work will be more ready and. facil;, and herein we ſomewhat vary from our Authors, 


yet not dipreſſed from the Fundamentals : But in point of the Proſthapereſes of the Earth in 
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 fis and Tables with the whole Catalogue of the accurate and truly adnured Obſervations above 
1 mentioned, or thoſe of more ancient times, and they ſhall immediately ſee who comes neareſt the 
'F Truth: And (we hope) no difparagement to any, if we ſay, our Tables are as agreeable, and 


| 1640. hich he afterward better corre&ted , Others alſo might be found faulty in ſome things : 


| lieve, that Poſterity will not vary much from what we have done ;, veg aſſured they agree to 
the Truth of Obſervation. And if this find Acceptance, it happily may chlige us fur- 


Elipfi, which moſt accurately agrees with Ticho's Obſervations, and with thoſe of Mr. E, 
ward Wright's, made at London, 45 well at the Vernal or Spring-quarter, as Autumn, or 


when near the Tropicks, of which, if any ſtand in doubt, let them but compare our Hyporhe- | 


a5 confentanzous to the Heavens, by obſervation, as any in being. But it zs none of our de- |. 
jtzn, or yet defire, to leffen or invalidate the worthy pains of all or any well underſtood in the The- | 
ory of the Planets motions : But thts we leave to the conſideration of the 7udicions, at whoſe 
cenſure we ſtand, and not ai the Popular voice; for we know there ws no Truth but it hath been 
controverted ;,, as we may inſtance in the Tenet of the Antipodes, which many of the Ancients. 
deemed a meer Fable, as Latantins, who was of Opinion, that- the Earth was a plane, and 
not a round Body, and could not believe there was any ſuch thing as Antipodes, which zs now 
received and embraced for a certain Truth, So thzs ingenious diſcovery of our Author, where-] - 
by an admirable harmony in the Heavens ts ſeen, who with much vigilance and curious enqui- 
ry, endeavoured to remove the greateſt Obſtacles, as the unnatural Tranſlations, and never to be: 
proved motions of the Aphelions and Nodes of the primary Planets,and ſuch enormous Fig ments, | 
which have hith rto hindred a clear ſpeculation into thzs moſt profitable and pleaſant Science, rex- 
dring it intricate, harſh, tedious and uncertain ; ſo many ſeveral Theories much differing @- 
mongſt themſelves, and from the Heavens, being in moſt reſpetts falſe and abſurd, which Yell zs | 
now taken away, and the Truth clearly appears in its own Colours, whoſe ſubtle invention may 
deſervedly merit the commendation of my Pen; Yet notwithſtanding hzs great labour and indu- 
ſfiry, hzs Tables of the Sun were not altogether conſentaneous to T icho's Obſervations, becauſe 
they differ 5 minutes in the Sun's place from moſt Tables now extant, (though not ſo much from 
i roation\ in every Spring, or at the Vernal Equinox. 

Ie could tell the Good Reader, That we are not ignorant of what others have done before 
him, which in the motion of the Sun hawe differed 20' or 3o' all the year round , witneſs the 
famous Mathematician of Padua, Andrew Argoll, w his Ephemerides, from 1621. to 


—_ 


But mat to reflect upon any of thoſe Learned Men; but rather, we are more obliged to them and 
our Author, for Bs Lobvorrs in general, and their courteous lending to us their Eyes, than any 
prejudiced by their humane frailties. Wh. 7 | 
And here the judicious Reader zs deſired to take notice, that the mean, Anomalzes ſet down 
in our Tables, are applied to the Meridian of London ; therefore, if. their Places or Ae | 
be elſewhere, he mu ſeek the true ſite of þ1s place, in reſpect of Londoh ; elſe peradven- 


ture he may think of an Error in the Tables, when none ts, which if be doth, we verily be- 


ther. 4# 
Thine and WR AN 7 A's Servant, 


Nicbolas Greenwood. 
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Obſervati- 

ones Sola- 

res Hippar- 
chianas 


Exem- 
plum 145 
ante Chri- 
ſti. 


þ 


Z\ Poſt Obitum Alexandri (An. { Sub Merid. Lendonzenſ: | Lo. © ex Tab. [Diff. ob-| Lo. © ex Ta- 
7 ant. noltr. ſervat. | bula V, W. 
& C——_— _ Ch. |[Menſ. Die Ho. Scru..| s gr. !' // / m, 
1 [163 Meſeri occaſu Solis 30 |162]Sepr. 27 3 24P-Mj= o 33 14133 27 834 == 
2 [166 Intercal x mane |155|Sept., 279 3 24A.Mj=z o 19 381g 13 g2 = 
3 [167 Intercal 1 in meridie |158|Sept. 279 9 24AMj|= o 20 420. Hig 19g = 
4 [178 Intetcal ult. med, not. |147|Sepr. 26 9 24P.Mjz o 1o 810 {4 g = 
s [179 Intercal 4 mane 145|Sept. 27 3 24A.Mfj=z o 10 gijro +|q4 35 ' < 
| 6 1182 Intercal 4 veſper1 143|Sepr. 26 3 24Þ. MIR 29 56 g6'3 ——'29 g1 


( 


Sub —— 5 o oo Fo. 2:4 © 

Ante Chriſti 20016 24 29 46 10. 3 26 o©o 

Adde —- 40 | It 29 46 2 32.0 Locus: Solis verus 

kf 141 1 29: 25 33 11 12 | ex TabulaMr.Y.J7. 
Marti —— il 28 9g 4 | 8 | Aſtro. Brit. 

Die — 23 22 1.40 9 3 29% 56' 43" Xx 
Hor. 20 49-17 .1-- 

Min. 24 - 39} [© Ig 23 | Preccff. 

Anom. Med. o. 9 - 5 20 5JO FH | 

Long. ©ar*#Y1l xr 25 38 45 

Preceſ. Equin. oO 4 19 23 | | | 
| Long. ©abEquin. |] X 29 58 8 | | | 


Obſervationurt Solarium Examen. 


Six Autumnal Zquinoxes diligently obſerved by cached at Alexandria in 
Egypt, with an Armilla, (Ptol. Lib. 3. Cap. 1.) Their Times Reduced to 
the Meridian of London, arc as followeth ; 


—————— 


Again, Hypparchus likewiſe obſerved three Vernal Aquinoxes 
at Alexandria, as followeth; 


An. . Lo. © ex Diff. Lo. © ex Tab. 
ante Sub. Merid. Lond. Tab. noſt. ab V. W. 
Ch. obſ. 

I) 178 Mechir 27 mane h. $5; 145 ) Mar. 24 8 24 A.m.\ XK 29 58 8) 2—\ 29 56 43 Xx 


& poſt ho. 11 2 | 
2( 189 Mechir ult. med. not. ( 135( Mar. 239 24 P. m.\ X& 29 50 56( 9—\ 29 49 29 XK 
3 ) 156 Phamen 1 im occaſy Solis ) 128 ) Mar. 23 3 24 P.m. JX& 2954 7) 6— J29 52 40 X 


— 


The Calculation of the Sun's Place to the Year before Chriſt 146, March 
the 23th, 20h—24' for the firſt of the three Vernal Equinoxes by our Tables. 


" ——— 


— _— 


—— i __—_ 


Anno Chriſt; | 6 


E—— 


23% 1 56'jo 6&6 16 © 


— g—_ 


9 — 


— 


Anno 882, September the 18th, 13h 19' at Ara&a, ( by the carefal Obſerya- 
tion of Albategnus of rhe Place of the Sun'in the Meridian ) was the apparcnt 
Time of che Autumnal Equinox ; this reduced to the Meridian of London, was 


September the 18th, gf 55', for which Time (by our Tables) the Sun's Place | 
15 required, | | 
! 


Tempus 


_—— 


Lib. HI. - | Aftronomia Anglicana. 


225 
Tempus datum | Anom. Terrz |, Preceſf. Equii. | Obſervat, 
IE 3; EF Wy £2 s t 2708 FE I b- in Albatag- 
| Epoche Elttift” © _- 231 6-129 "290556fo. 16-16-17 <p” —— 
| An, Expanſt -* -E800.| 11. 25, 20 '4P]o 19 40: :0| © LogiSol. | - 
f 60 | FE '- 29. . 32 | 410 I. :4':0|yer.et Tab. 
G1 ]11- 20:14:68 : 48 | Mr. Y. W. | 
{ Menſ. Sept. wenmnmme 7 20 30 12 32 | Aſtro. ' Brit, 
Dies ——— 18 17 "44 :28  ©:35:2|. 2908 57' 58 
Horis ' —— 9 22 3140 498 1:22 + 
Scrup. 55 2... 
Anomal. med. Terrz | 3 5:36 5 : 
Long. Sol.*2 1 + v 5-1-5446 
Preceſhion Equinox . O-18 + -I _ 22 
1 Long. Sol: ab Equinox m 29 56 :10 
| Arno Chriſt: 1290. in ſome Meridian, paſting through France, and near the | 
| Longitude of London, Nicholas Cardinal de* Cuſa obſerved. the. Vernal Equinox 
| March the 12th, 16 hours; for which time-rhe Suns-Place is required: by" our 
Tables. . ; | : : 5 ns A 
| Aunt L533 — _ he LOVSY. ct _ LO ac TH is ts F 
Anno Chriſti + © x 6 28: 1995610 6 16: 0| 7 12:15 » | Obſervatio 
| Add —— - 1000| It 24' 10 5olo 13 20'o|' 12, rg 
———tr————_— _— 200 | II 2 zo IOoſo 2 40'O 1290, 
ml Yo IH 20533; £40 1: 4-0 : 
OO — 02G | II - 20 42! - 4 7 12 | 
March ——— —— |] K. 9 4 8 
Dic / — — 12 Ir. 49! 3d ©: '2 Y 
HOT —_—_— 6 - 39 25] © 23 27 22 | Preceſſ 
Anom: med. Terrxz —— j 8 26 13 11 b | 
Long.” Sol. 1 + Y it G6 36 28} Fo. Sol. cx Tab. Mr. P. WF. 
Preceff. Equin. add —— | o 23 27 22|1in Aſtr, Brit. oO 4' 44" x. 
Fong. Sol. ab Equin. Yo; 0 | 


| p 
| Again, Anno 1303. Prophetius Zudeus, with other Obſeryators, proved the 
 Ingreſs of Sol. in Aries March the' 12th, 19h 36'-in the Meridian of Zonden , 
See Aftr. Philolaica ( Lib. 2. Page 70, 0c. 71.) for which time the Anomalia 
med. & by our Tables is & 26? 2! 44”, the: Preceffion of the 1 % 
oO 23* 37/\ 46”, Hence to find the Suns placez The Operation ze, + 


— F SIT 7 
— 


EW | gt ap Bas off 
| Anom med. © ——— 8 26. 2 44 | : 
Long. Sol. A I XK V <—amg—_———_ I 6 26 OO Aſtro, Brit. 
Precef. Equinox — - Jo-23. 37 4 Sol &f 4! 49" 
Py 


Long. Sol. ab Equinox O. 3 46. 


CON EN —_}}_ Cu. Lo 


—— 


LE _- ——_ 


10th, 14h 51' in the Merid. of London , at which time is given 

as og BE ew T 
The middle Anomalia 8.24 3%: 20Þ- 
The Long. Sol. a 1 + I, 3J 55 29(- Aﬀo: Brit. 
The Precefſion of the Equinox 0 .26 5 46C\ Sol & I 41' Y; 
The Suns true Place P--05-=5 2x5IE 


M m m Anno 


— 


Anno C briſtz 1 488. Bernard Walther obſerved the Vernal Equinox March the 


ts. tat ts, 


. . 
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Lib. IL 


' the Merid. of London.is March the 13th, 23" 10'. 


Anno 1583, The Noble Lord of Knudſtrop, Ticho Brahe, obſerved the Sun 
in Y three Degrees, 17' 40”, March the 14th at Noon ; for the difference of 
Meridians of London and Yraniburg, we are to abate 50'; and hence the Time in 


pc] 24 
Anom. med. Ierra | 8 '\ Be 2: 54 


Tong. © ESI ITWTE 
Q_ 27 24 4 


"| Preceff. Equinox __ 
Verus Solis Locus _ _ 


—— 


FI 


WY 


Er | Anom. med. &. {| Preceff. Equi. | 
Epoche Chriſti IS. | EO 149 36 11 | &f -26' 16 of! 
6 CRBOT1- i2 $:. , L & 0 
 Annj Expanſ 1 a bis 4 *. x 36; 
Mens Martz 41 18:41: 7 Q 
Days 13 I2 43 Ws is N] | 
Hours 23! 56 40 [© 27 21 46; Precefl. 


Fat 6 5; wb 20d) iT 
Diftering but 4 of a minute OEcn | 
| ER CET En 


Obſervations of the Suns true Place near the Yernal 


ned by himſelf and Longomontanus, 55* 54 30”. 
— J4. 


nox, accurately 
made by the Noble Lord of Knudſtrop, Ticho Brahe, at Pramburg in Denmark ; 
| rogether with che Calculation of the Suns Place from our Tables, and the dif- | 

ference thereof from Obſeryation ; where the Altirude of the 


| —_ 


2 49 24 


20 50. 53. X 


1596 Septem. 14] 1 24 1O 2 


Lo. vera © cx 
Tab. Y. W. 


28 26 12 nt 
29 23 57 


27 26 $4 WM 


£ Lo.ocxTab. Differ- 

2. | Temp. Yranib; | Lo. © obſer. | noſt. | obſer. | 

.1 | 1584 Marchiiſn 5 35 VIV 1 5F x[—0 34|[1 5 
2 | 1585 March x3]|2 48 15 Y|Y 2 49 10[to55 

3 1586 March II lo. 37 'o FT. Y 'O 26 16 —0 I 

4 | 1589 March 1211 2t35o0r{|r 121 3 0 oy: 

5| 1588 March 1212 5 © Y|T 2 6 5i[t i 5 6 
6| 1589 March jo 53 5v|Y o5226|-0 39 

7 | 1590 March 11]oO J7 0 YV|YV 038 &[tog} ZS 
 8| 1393 March 10| 29 54 43 X|X 29 54 54|t 0 13[29 55 
— 2 = evans YO EE Boas. >. oma mJ T 

| | : 

g | 1594 March 10:] 29 38 45 XJ] X 29 40 20|t 1 45|29 40 
10| 1596 March 11] 7. 45 Y|Y Llio25!t2 40[1i 10 
11 | 1597 March 10} 29 56 20 :X | X 29 56 42 [+ 0 2 

< PFramburg About the Atumnal Quarter. 

8 | Ann. menſ.dies. | Lo. © obſer. Lo-ver.cx.Tab.noſt. | Diff. Ob. 

x | 1583 Septem, 13 | 29 36' o [MR 29 35 34 —o 26|29 25 
2 | 1584 Septem. 14 | 29 21 27 mM 2921 18|to 9g 29 21 
3 ! 1585 Septem. 10127 920 m| M27 9 16j--0 4i27 9 
ae a 7: iu eas 55 39/6 

4 | 1596 Septem. 13 | 20-51 45 Kjm 29 51 39|--0O 206 JI 
-5: es. I2 28 26 3o MN] mp 2 38 8 T I 58 

' G+1588 Seprem. 11:19 23 Jo Ming 29 23 6j--0 24, 

7 1589 Septem. g|26 11 15 'm 26 12 1614+ 1. '1j26: 12 

1590 Septem. 12 |28 53 Jo m| m2 28 54 33]+ 1 3]28 54 

9: I 592 Septem. 10127 26 I5 Wi nw-27 27 1D + 0.55 

10 | 1594 Septem. 13 2g 56 30 m| "2 29 55 19|—1 13|29 55 
I [= 1 24 36|t o 26; 


24-184 oe” þ 


— —_——— 


þ Aftro. Brit. 


© © 0? y* 181 6 Vo 


Pole is determi- |} 


"Lo: © a Tab, 


| Lib. III. Aſtronomia Anglicana, = 227 


April about Mid. &. 


—— 


Sq Temp. Vranib. Lo. ©obſervar. |Lo. © ex Tah. Not. Differ. Obſery.\Loc, ver. © ex Tab. 
I | An. Menſ. Dies.| ® SIO HIP. hon DB C8 : Ee 
111582 April 2916 25 3o OS 16 24 Jj— o 4316s 2 24 - B& 
2[1583 April 26[l5 #0 -.g0 tos) Is 12 I. 2 13it5 "= . = 
3[1584 April 3019 45 45s VS 19 47 g1 r- * Obs 4: 24-V- | | 
| 41585 April 2615: 40 1o KO 15s g2 goes 2 39s g2 25 BÞ 
5[1585 April 29,16 265 go BS 15 26 38— 0-.: _—_ 61:2 | 
611587 April 29j18 8 xo -VjS&-- 28-3 11+ oo 11% 7 as 8-1 
| 711 588 April 27116 $56 3o HS 16 g6 27 0 3446 56 1 So | 


| July about Mid, $&, 


-_ 
HO enm——wponnanec——_ — n—_———_—_ 


Temp. Vranib., Loc. © obſervar. Lo. Ver. EX no Tab.,Diff. obſer.| Loc. ver. © ex Tab. 
0 t W. 


> 

I [An. Menſ, Dies./*® / $ : 

111582 ry 28/14 14 35 AN 14 16 * 1 "a0 in 25 © 

2[1584 July 28j14 45 45 NY 14 45 49 o $614 45 7 Q 

3|11585 yo 2913 19 10 Aj}, 13 34  23|Er.obſerv/.iz3 33 4i © 
4|1587 July 2913 4 15 MAY 13 6 33* 1. 1813 5s WS & 

5|1589: July 2915s 30 35 Nj 15 31 19* o qzlis 230 37 & 

611610 Aug. 12/28 '3 45 Aj 28 4 40 1 198 4 9 © 


| HEBTAa earn < orion. 


Thirty two Obſervations of the true Place of the San, made by the 
xcellent Mathematician, Mr. Edward Wright, at London. 


Temp. Lond. | Loc. © obſerved. | Lo-Sol. ex Tab. | Diff; Ob- | Lo. ver. Sol. ex. 


> 
2 | An. Men, Dics. noſt, ſerv. Tab. V. W. 
i:| 1 uly 6 | 23 23 o SS 23 22 12]. o 48|22 21 28 S 
_ 4 + Ju? 35|-12-..29”-52 9 SL-- 28 anno {2 "2 + 90. 34 32- - 
3] 1594 Aug. 7]/24. x © | 24 o 4] o $g6|23 59 32 XN / 
| 4 | 1394 Sept. 17| 3 $9 42 [BE 3 53 19]* 2 37] 3-53 10: = 
| 5 | 1594 Ofto., 5| 21 39 36 |= 21 42 39 |* 3 3] at 42 24 DW 
6 | 1594 Ofto. 18 | 4 -42 42 MW 4 41 41 s T1] 4 4r $54 M 
7 | 1594 Nov. 7 | 24 54 12 W|W 24 5sr 14] 2 $8|24 51 48 WM 
8] 50s Mar. 17 | 6 21 4% TY Vas 39710 1 nt 149 7 1: 
9 | 159s April 8| 29 54 16 Y|[Y 27 ss 12]* o g6|27 54 56 Y 
Io | i595: May 3|22 2 49 © |& 22 4 41|* 2 122 4 20 B 
1t| 3595 July 31,219 o 3 Lit WW x.8]}% x 55/29 x rt 0 
12 | 159s Aug, 19, 5s 18 14 W|WM 5s 20 4|* x $5o0| s 20 37 wp 
13 | 1595 _— 11|27 44 27 M|W 27 45 17|* o go[29 45s 5 WM. 
14 | 1555 » 9| 25 25 279. =|& 2s 29 8|]|* x 4arnj2s & 6 = 
15 | 1596 Nar. 13 | 3 10.48 VI 3 ww 1|* o 1g] 3 1x 26 Y 
I6 Ls96 Feb. 13 | 4 18 6 X|X 4.38 3 0-23: 4 1 279 C4 
17 | 1596 Feb. 29 | 20 179 12 X|XK 20 17 42|* o 20|20 18 230 X 
18 | 1596 April 24 | 14 9 49 5B[3 14 8 4t o 5o[1g 8 23 BS 
19 | 1596 Nay 4| 23 45 4 $]5 23 4s 59|* © gg] 23 45s 3B B 
20 | 1596 Ang. 10 | 29. 24 24 SL]SL 27 23 21 x 3|27 22 5o 
21 | 1596 Aug. 30 | 16 44 49 M|W 16 4s 1]* o 21|16 45s 46 wp 
22 | 1595 Sept. 14 | = 25 10 =|& nx 26 42|* x 22| 1 26 29 = 
23 | 1596 Sept. 27 | 14 15 18 &|2 14 16 34|* 1 16|14 16 21 = 
24 | 1596 Ofio. 4|2r Ir 35s =| = "21 '13 43[* 2 8|21 13 £5 
25 | 1599 Mar. 11{| o, 59 48 Y|Y o $8 8 ”.& hi o ot 2x7 
26 | 1599 Mar. 21] 10 49 $9 Y|Y 10 49 5$®F[* o 8]10 49 4 Y 
27 | I5g9y July $g|22 38 18 S|S 22 4v qi]* 2 23\22 239 9 S 
28 | 1597 Ang, 9|26 11 36s | 25 12 29 o y{1256 10 59 
29 | 1597 , 22] 9 03 6 =]: 9 $ 23]* $::59} 9 $5 20 H ( 
30 | I597 « G6 | 22 j 13 ={2 22 $3 36 |* © 23|22 58 25s = 
31 | 1597 Nov. 3|21 6 26 WM|Wwp ar 4 56 s 3o|21 s 22 W {| 
32 | 1596 July 30 | 16 & mW* SIN ww 48 29 | x 41115 47 $54 &0 | 


"This near agreemens wich the Exquiſite Obſcryations of thoſe Learned 
Aſtronomers, demonfſtraxcs the verity of our Tables. | 


Anno 


Aſtronomia Aneglicana. Lib. HI. 


Una Oh- 
ſervat. Ric- 
Clolis Bo- 
nonia fa- 
Re. 


Anno 1646. Sept. 12: Stilo Veteri, the Learned Riccaolus, with Franciſco M. Gri- 
maldo, with a large quadrant, at Bononza, found the-Meridian Alritude of the 
Sun 45? 44' 49', the Parallax in Altitude 1' 39” add, and the Retraftion 
nothing or inien{ible, which makes the true Altitude 45* 46' 19”; The Ele- 
vation of the Equator at Bononia, which Ricctolus alſo found, was 45? 30' 3o'; 
therefore the Declination of the Sun 15' 49”; Hence the true place of the. 
Sun is 29 20 23 mp to the time above mentiofted ; and how our Tables agrec 
with this Famous Obſeryation, we ſhall here Examin. See Aſtro. Brit, 

For the difference of Merid1ans we deduct 52' from the time given, and the 


| Reſidue 23h 8', Sept. 12th, is the. time of Obſervation in the Meridian of 


London, 


Mean Anomalia 2 24* 4% 28') which differs but $a Mi- 

Long. ©41% Y 5 I 7 15 ( nute fremobſervation ; and 
Preceff. EquinoCQt. oO 28 12 34 (agrees with Aſtro, Brit. to 

T he Suns true Place. (Mm 29 19g + 49 one Second. 


Anno 1650. July the 28th, our Ingenious and Excellent Aſtronomer, Mt. Yin- 
cent VinB, obſerved the Sun upon the Meridian, by the help of a quadrant of 
{ix foot Radius, in 14* 49' of Q, for which time we compute the place of the 
Sun by eur Tables, notwithſtanding they agree to all the Obſeryations of the 
admired Ticho, and Mr. Edward Wright's made at London ; for rhe difference of 
the Meridians betwixt London and North Luffenbham is of no moment, or very 


inconſiderable; 5 : 
The Operation Time given 7 * J 

 I641|6 // | agreeing to 
9 | 11 00 | the obſerva- | 
July 44! 12 | tion of that | 


_ day28800 24 + Leagned Ma- | 
Anom. med. {1 8 56j 4 ; thematician 
Long: ©41 X v- 3 5 40] Mr. Vincent 
Preceſ}. :1fÞ Preceff. Equi. | Wing. 


Long. © ab Equinox. | 14. J 


De Stellzs fixzs. 


HE fixed Stars are ſlow in their motion, and alter their Places bur little 
in many years; therefore, to paſs by the ablur'd Suppolition of Theberh 
Ben Core, who attributech to them a motion ſometimes in Conſequence, and 


ſometimes in Antecedence of the Signs; we next come to Copernicus, Who ad- 
mitteth of an Incquality of motion in the fixt Stars; and though, taking thoſe 


Abſurdities of their going backward, yer nevertheleſs falleth in our Opinion 
into another almoſt as bad; for he would have the Poles of the Zodiack to 
be the Center about which he would have the Poles of the Earth to wheel 
abour inthe ſpace of 25816 Egyptian years ; whereby the motion of the fixed 
may ſometimes be augmented, and ſometimes again diminiſhed ; from which 
Inequality ariſeth the inequal motion of the Preceſfion of the EquinoRtial ; and | 


of the motion of'the Planers and Stars, which Coperaicus alſo introduceth. 


Butthe late Learned and Worthy French-man, Iſmael Bullialdus, diſſents from 
Copernicus, who maketh the motion of the Stars Inequal by the Receſs of the 
EquinoFtial points in Antecedence ;- and by the Turbination of the Poles of 
the Earth; againſt which inequality Bullialdus, Aſtr. Phi. Lib. 5. Cap. 2. giveth 
ſeveral Reaſons. | 

Firſt, ſaith he, there are no Obſeryations of the Antient Aſtronomers, that | 
exaltly determine the-Places of the fixed Stars; and there being ſo bad a Foun- [ 
dation, it would be meer raſkneſs in any to build upon any ſuch Fabrick of 


Turbinarion. 


Secondly, | 


Ns ee CC TO II 


| Lib. 1II. ' = Aftronomia Anglicana. 


—_— 


| Secondly, No Circular Revolution in the Heavens throughout it's whole 
Circumference, doth admir of more incqualities then one. 

Thirdly, So ſmall a difference of their morion in diſtin&fateryals of time, 
that it cannot be Actributcd to any true and natural mgtion, bur with great 
boldneſs and remerity ; whereby we too unadviſedly faſten upon the Heavens 
the fictions of our own frail and imperfect Intelle&t. | 

The other Reaſons of Bullialdus we omit, theſe being ſufficient to evince the 
| contrary ; the firſt Obſerycr of their places, was that notable and expert Ma- 
| thematician -Hipparchus, who with great labour found out their places, and 
Compoſed new Tables of their motions, which according to Prolomy and the 
Antients was one Degree in 100 Years, or thereabouts, moving with a gentle 
motion in conſequence of rhe Signs; and by little and little tochange their 
| places in Longitude; bur their true places the Antients hardly found ; want- 
ing thoſe helps and curious Inſtruments we now enjoy : For, faich Mr. Wing, 
in Har. Czl. pag. 61. they ſeldom took their places nearer then toa fourth 
part of a Degree, nay, many times failed a Degree from truth ; nevertheleſs 
in large Intervals of time, a good foundation of their Annual motions for 
many Succeeding Centuries may be laid from the Obſeryations of the Anti- 


teth them about 50'' in one Year; but by taking the Obſervations of the Ara- 
bian Ebennezophim, made inthe Year of Chriſt 937. and comparing them with 
their places found in the Year 1364. their Annual motion will appear to be 
only 45'' 5” ; butche Pane we retain with our Auchor Mr. Thomas Street, 
as moſt agreeable to truth and Obſervarion, their motion being always equal, 
is 48”. in one Year for the. Annual Preceffion of the Equinox and fixt Stars, 
and in 100 Years 1d 20' and one whole Revolution thereof in 27000 Years, 
knowing which next to the motion of the Earth or Sun, is the beſt Foundation 
ro reſtore Aſtronomy ; but for further demonſtration we here inſert the places 
of 22 fixt Stars , rectified by Azophus to the Year of Chriſt 936. compleat ; 
and (except only Cor & in Aſtr. Philolaica, ib. 5. pag. 222.) nor hitherto Pub- 
liſhed, deduced from an Arabick Manuſctipt at Oxford , in the Study of the 
Learned Dr. Peacock; and procured to Mr. Thomas Street, by his worthy 
friend Dr. 7oſhua Childrey, in the Year 1663. 


———— 


Anno Chriſti 935. Long. obſfervar.iLat. obſervar, Mag. Long. ex Tab. Noſir.| Differ, 
Nomina Srtellarum. S E=-" | 0 =" | S 0 | 
| GS en cp od PPAE 
Prima Cornu F”::- 22/B 7 20 KY 13 45 37 
Lucida pleiadum 0-160-520-2412 Is 32-.....80 
Aldebaran 5.26. 228. GIN 25 20 2 
Rigel IL - 2 ga SE EIS 2 25} - 7 
Capella nl 7 42/B 22+ -30/-- 8 jI 7 24 18 
Lucida pedes I HE - 20-52} r.-26} 23:11 20 52 .0 
Lucida altera pedes LL [}F 22 $2jA 3 39 4 |[ 22 22 39 
Sirius Sz _—: > 29 43 39 
Caſtor WT 6 2B o© go 2 j/S 5 49 I3 
.Pollux S:.-.-9:.. 228 6. 0-2 1 8 FI 3k 
Procyon S 11. $A: 16+ 20-0 jS II 26 26 
Cor © . &' © xs 12/8 Oo 1o} I [5 Ig 25 I3 
Cauda <Q, IR 7  12]B is 50 I je q Il Tt 
Azimoch Ty 0 7-200 2 9, 20” 2 
Ar&urus 189 4B 3r 30] 2 |= 9 4 6 
Lanx Auſftralis Mm... ©. :qaB- o& 4 3 © 3 3 
Lanx Borealis m 4 52]B 8 « 3M 4 56|* 4 
: Lucida frontis NI, | Rs RT RE © I8 4 I8 
Antares im 25 a22J]A 4 O| 2 m 25 21 F 
Ly: W048 66 eG -31E 4 © gi* 49. 
Cor Aquila VP... '16-: g2a1BÞ 26 6 2 |. 17 1 45 
Extrema ultra pegaſi ' 24 52B 12 32 2 X% 24 gs 6 
Nnn Obſeryation 
yu In —— ———  — ——  _— _—_— 


ents; and theſe of Ptolomy to the time of Ticho Brahe, who with Bullialdus alot-' 


| 


Aſtronomia A nglicana. 


Obſervati- 


char K A- 
lexandria. 


Obſervati- 


montanus 
Haffnia, 
Time at 

. London was 
'0h 48! 


Lv 


_ 
April 3. 
&h 8! ; 
acl Bul- 
aldus ob- 
ſervavit [n- 
fer. _— 
ic in 
'Bor. occul. 
;S Parifiis. 
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ones Timy- 


ones Longo- 
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the 


Anom. med. C 
Equation add. 
Anom. "=_ 
Apog. add 
C1 Equated 
Sol. ver Loc. 
'2 FIR 
Azquar. 2d ſub. 
C in orb. 
£2 ſub. 
Argum. Lat. 
ReduR. add 

. CT m Ecliprt. 
Lar, M. D. 


x 
* 


Anomame 


Reduch IVE 
oe pon Soh 
FS 
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a 4 -, wr.» _ 5 
#$: wie 49.0 
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Anno Chriſti 1608... 
the upper Horn of the Moon in exa& 


| = 
In the Year of Nabor 
hours in the Evenin 
the mr ro Wo” [ A 
th Day, 5Þ 49 Þ.: 
Tables in * 14 32 48” 
5 © 


Ti 


V 


14 
8 


23 
26 


Foe 


32 
17 


Obſervations of the Meon. 


49 | 
44 
335 
5O 
23 
*48 
35 
23 
[S] 
16 


44 
37l 
37 
54, 


February 12. $h 


8, at which ume the Sun 
| o o ff 
Anom. med. @ | 8 18 4r 24 
Equat. ad. 4 5s 7 
ARON, vera 8 23 37 41 
Apogeon. , $ W240 - 7? 
C 1 Equat. | 2 2 +7 48 
Sol. vera Loco. '[it 3% 43 20 
C a Sol-,.' | 2. 28 - 24 28 
Equate 2d. add-. "5 "Ds. 
C,motb- .* | 2 4 42 $4 
Rediit, add: c- ES 
C in Eclipt. 2: i '35 22 
Lat. 'C —_— 4s IT bo 
LORE gitude —— 11 
RG... Latitude —— 1! © 


49] 


$2! 


27] 


J | 


mocharzs at 
irgins Spike. 


Right Aſcenſion of Med. Czl1 


Iog 
Alrirude of the Moon — 22 
Diſt. Moon from the verrex — 67 
Parallax. © in Altuude — oO 
Parallax in Long. in or:um 00 
Parallax in Lat. Auſt. = ©0 


The viſible Center of the Moon 1 ——— 21 
With Lat. — 2 
Semidiameter of the Moon add ——— 
Eaſt limb of the Moon "IV 
The place of the Star WP 
Lat, of the Star South 


Cs ame 


mn ooet 21 


w———o—_———_—_—_—_ 7 


by our Tables was in * 37, 43' 20” 


Right Aſcen. Med. Czli 
Alricude of the Moon —— 
Diſt, @ from the vercex —— 
Alcitude"Moons orb. in the 99. deg, 
Parallax in Altitude —— 
Parallax (up. horn in Long. 
Parallax Lat, —— ——— 
Viſible -place of the upper horn Il — — 
Place of the Star If —— —— —— 
Difference in Longirude 
Viſible Lar. ' of the Moons Center South —— 


38 


j3 
—u 0 


— 


— 


Semidiameter Moon ſub. 
Viſible Lat. Moons upper horn —— —— 
Lat. of the far — , 


m—_—cc 


mu vwoÞb+hoo0oO 


oO 


_— ——— 


Altit. med. Czli —— -— 


Alrirude Moons orb. in the goth deg. —— — $2 
Diſt. Moon from the goth deg. —— —— 6g 
Parallafticat angle —— ;, —— -— —— zo 
Parallax Moon in. Altit, —— —— 
Parallax in;Long, —— |. —  — — 
Parallax in: Latitude- Auſt, | 


i 
- 


IL, — | —— — 3 


| Viſible Lar.zof Moons Center Auf —— — 2 
Her Semidjameter — |, — — — — — 


Latitude Inferiour horn Moon \—— —— 2 ; 


[ . = — - 
» Þ 


Latit.. oecuþ >Bor, Þ —— 


— 106 


FR vm 


aſſar 455. the 5th Day of the Month Tibz, at Eigh 

exandria obſerved the Eaſterly limb of 
This was Anno ante Chriſti 294. March 
. at London, ax which time the Sun was by our | 


43 Longomontanus at Haſfnia, obſeryed 
ConjurBicin with the South Eye of 


| April-che-3. 81 &' T. A. at Paris Iſmael Bullialdus obſeryed | 
the Moon to cover the Northern Eye of the Bull with her Inferiour horn # 
but Her viſible Latitude ſomewharleſs then the Latitude of the Star, at which } 
time the Sun by our Tables was in-24 12 40 of Y 
2k EE ES 5 at | 


W_ , 
| The Meridian angle | 


f 


" | 


In 


Anno | 


— 


__ 


I OO OE CE 


45 
| Lib. NIL 


Aſtronomia Anglicana. 


Anom. med. Lun. 
Equar. ſub. 
Anom., vera 
Apogeon add 
Lun, prim. Equat, 
Sol. yera Loc, 
Lun. 2 Sol. 
Equat. 2d- ſub, - 
Lun. in orbire 

& Equat. ſub. 
Argum. - Lat, 
Redu&. add 
Moon in Ecliptick 
Lar. Moon North 


Diff. in. Long. 


2 


Lat. | 


the Pleiades, at which r 
[o o 


/ mf 
I'2 


28 
53 


oO 24 


ime the Sun 


40| 


| Lat. of the Star 1s 


Meridian | — 79 
Altitude M. C. at Cheſham — $9 

: goth degree ——— $9 
Altitude Moons orb. in. goth deg.zMoons alt... 44 


Diſt. Moon from goth deg. _—q-<* => 58 
Horizontal Parallax Moon —— —_ 53 
Parallax Long ſub. 

Parhalhbs Lit. ſub. + vc— . r__ 
Moons viſible Center in 3 ——- — 2s 
Viſible Lat, Moons Center North 4 


The Semidiameter: ſubſ. 
The viſible Lat. of the lower horn North — 4 
The place of the Star 5 —— »— —— 2; 


North bl 


XY | Diff | ' 
Years ROT © | Diſt. of the @|Mean Anom.|- @ in orb. | from {Di 
_ 'L The © place.| from the 63 | ofthe Moon. | computed. . 
I M4 
=D hb 7-15-18; 4 0 FN. s © 1 is: 9 1 II 
382 {Dee 12. 7 534 16. 26 57 $9] 5 29 37 47[IL 16 9 31 
201 |Sept. 22 _ 4 $82 26 11 23 32 44] 9 29 733X236 18 58 
200. {Mar,. 19.11 3}X 26 2 31.8] 3 18 oja8{W-25 52 51 
;200 SePte/ [I-12 17) 15) TI 34: 24-8: 8 6 5ijX-25 :3 3 
1124: JAPro. 39.11 553 6 8. 5.59] $12 I9 19,6 ' 3 54 
141 |Jat. '27 7 338 4 9 $5 39 $27 11 15jN 4 37 32 
An:;Ch, poet e——— _ C— , md Mo. o—_. 
125 JApre; i 5 6) 1/V- 14 L19.:9, 98 10 58 59j%-34 21 52 
133 }MAyr \-6: 8 50/3 2432-13] 5 25:32. $10 I3 25 I9M:14 42 1 
- 134 29. 8. 47.,2-26,49.5540 $:39: 492.3 58 4(V":26 29 51 
135 'Mars | $.13' 46: 14:49 33 $209 154125 18: 14//R 35 17 26 
38 443K ' & 21 5101936i;i 21 ARDON > B$ 


8 


/ 
oO 


The 


2 
| 4s 
! 77» | 

| ÞArmnno 1663. February the 5th 5h 48', William Belgrave, and my ſelf obſer- | 015y.. 
| ved at Cheſham the Superior horn of the Moon to cover the South Eye of the | tio nobis 

Bull, at which time the Sun was by our Tables 27" 14' 25" of = © | fax An. 
| AEST — 1663. Feb. 
| Anom. med. Lun. , 6 8 40 16 {rr of M, C. — 28 42 BY 5. 5h 48! 
Mquar. add 45 42 Alrirude M. C, at Cheſham Ws — 58 12 O » B. 
| Anom. vera 6 9 25 58| Merid, angle —— — — 7 1. 0 
| Apog- add 7 25 45 55| Alticude Moons orb. in the goth deg. —— 9. © 

Lun. prim. Equat.. | 2 $s 12 54 | Dilt. Moon fromthe goth deg. — 1 # © 

Vera Loc. Sol. Io 27 14 25| Horizontal Parallax I-08 45 

Lun, a Sol. - 3 7 $58 29| Parallax in Long. ſub, — o oo 47 

uat. 2d ſub, | o o #97 21} Parallax in Lar. adding —— — o 36 29 

Lun. in orb. 2 5 5 33| The viſible Centerof the Moon | — — g 3 24 
1 8 Equart.. ſub. 5s 10 $3: 48| With viſible Lat, M. — — 5 5s 4; 

Argum. Lat. 8 24. 11 45| Her Semidiameter ſubſ. — — 16 4 

Redu&. ſubl. | 1 22| Lat. upper horn C 5s 35 y 

Lun. in Eclipr. | IT. 5 4 11] The place of the Star [N — 

Lat. Lun. M. A. . © F 15 15! With Lat, M, — — z 3. 0 

Their Diſtance in Longitude is — © of 36!! and in Latiiude ———  — 4)! ut 


Aung 1674. February the 34 day 10:hours o' Poſt Merid. we obſ 
at Cheſham, the lower horn of the Moon to cover the Northermoſt So _ 
was by our Tables in 25* 39 2g” of & _ 
; : S / / 


So here you ſee our 'Tables agree with the Obſervation toa Second in Lon- 
irude, and differ only 24” in Latitude , which ſhews | 
heory and Tables do Harmoniouſly agree with the 

Or AaPPCATANCCEs, 


- The place of the Moon Computed in 10 Eclipſes obſeryed b 1 
and jr related by. Ptolomy, lih. 4. + FW y Hypparc ” 


that our Lunar 


ſſtial Phznomena 


Obſervatio 
2 nobis 
fata ; with 
a Teleſcope, 


—_— 


By 


f7 ; X 
232 Aſtronomia Anglicana. Lib. WL |} 
The Moons place Computed to the time of 12 Oblcryations of Tzcho 
at Yraniburg in Denmark. 
| | Loc. © vera. | Anom. C am C. Compur.|Loc. @ obſer. Differ. 
Anno men. D. h IS. © Fg ie 1 tg +f 
T. X49. By : 1 £1 VL no ES: 
EOS 1586 Sept. 22 14 24/= 9 21 13] 2 $5 32 36] 597 24 241 o 29” ©. 36 
1587 Jan, 9 6 14\Ww 29 15 $6] I 15 Io F2/ll © Fo 101 =: wn 
1587 ay Is 14 211% 5 42 394 7 59 22|\L - 25 . 40 on 2s 38 218 
1587 Aug. 17 18 4s/M 4 5 mir 16 179 gil 25. 15 321] 26 210* 4 28} 
nk Fo. 3 10/1 28 36 39 o 27-27. 14/Y- 6. 49: 33jV* 6-471 2.33 
It 4 17] 29 40 227 35Y 10.22 247" 19 aq. 2 24 
14.7 467. 2: $2. 1] 2% 22 13 JD 29 6 q8- 29- gf - 4-12 
5 9 8 3 $79 253 s 1 360 13 1 430 13 13f 1. 17 
I 594 Dec. , | p 
9 16 31-8. 17 25, 5 «20 --29|[N, "13 49: 36181-13491 0... 36 
20 17 13 9 24 los Is 45 84 29 42 55% 29 44 1 35 
21 179 43 10 26 gol s 29 5s 211k 14 27 16k wW 28 o 4, 
25s 20 gal? 14 39 49 7 23 4 $6M 1s $9 17M 2 3ff 3 43 
The place of the Moon Computed in 20 Eclipſes, obſerved by Tzicho 
' Brahe at Franiburg, and one of Longomontanus at Haffnia. | 
T. Mquat. at jLocus © verus Diſt. © a 2 jAnommed.C| @ in orb, {Diff ah 
Anno . London. | | comput» ſobſerv. 
Dom. Men. D his * Fr 0 fl gg © FF: Hig. ©. 1:4 ff 
| 1573 Decem- 8 7 134 26 5o 31s 1 51 $8] 7 25 4 45/0 4 © 2 37 
Obſervat. 1576 Oftobe 7 10 42|= 24 39 $0 5 24 21 37] 2 6 10 18Y 24 28 9 2 40 
' Tichs 1577 April 2 7 46|Y 22 44 18}o0 1650 53f7 7 4 392 22 42 32/7 1 21 
Brahe Ig77 Sept, 26 12 179|-= 13 24 18} o 2 o 2|0o 12 2 21|Y' 13 20 3| 3 go: 
Vranburg. 1578 Sept. 15 12 34 2 21 546 9 39 29|fo 17 11 56{Y 2 23 43|* 3 57 
1580 Jan. 31 9 24% 21 24 2711 26 19 45| 1 19 9 489 21 17 © 8 17 
i581 July 15 16 20j}, 2 44 52, 6 4 43 18| 4 28 26 43V 2 48 41| 4 54 
i584 Nov. #7 12 18jlll 25 51 18,0 2 157]4 7 $6 5715 25 52 37/* 1.47 
1587 Sept9 6&6 8 36j\k 23 11 3611 24 3 59io 2 4 ofX 23 17 4qff 4: 7 
1588 Mar. 2 14 my: 22 44 86 3 2 58] 3 20 38 13k 22 44 46f 1.20 
1s90 Decem, 30 6 10, Ig 6 19] 5 24 6 7|9 12 26 27'S 19 12 46 5s 6 
1592 June 14 9'27/S 3 143712 5 25 131 448 4 3 4 45| 8 39 
1592 Decem. 8 6 51\Þ £7 12455 9 45 2416 5 53 18]0 27 15 23]* 4 49 
I594 Oftob. 18 18 34M, 5 31 41} 5 24 2 50 2 3 23 343 $s 27 3| 5s 59 
1595 April 13 15 30/3 3 20 48|0 1 14 23|9 4 13 34 3 18 3s 1.56 
I595 Otobe 7 19 39j= 24 19 48] © 1.35 Io o 8 $59 17,V 24 11 5s| 7 27 
| I596 Apr. 2 8 24'V 23 $5 2880 946 5| 5 18 25 $3j8=n 23 11 56|* 8 39 
Ig98 Feb. 10 17 18|/% 2 27 611 25 6 17| 1 14 24 10\W 2 20 5s] 7 18 
I;g98 Aug, 6. 7 2|A 23 22 13] 5s 25 22 27] 6 11 18-58] 23 20 6ſ* 2 50 
Is99 Jan. 30 19 4% 21 6 45 © 2 20 42(11 15 16 52/9 21 6 «1]* © 40 
Haffnia. 1609 july 6 11 31'S 24 10 4V11 27 19 34\2 23 5 34 VP 24 11 4q6l* 0:29 
, Obſervationes Verorum Motuum quinque Planetarum Hh, YL, d,Q, Y, Secundum Longitudinem | 
grey Latitudinem , y primum SATURNI. S © 
: Fa " | .Inthe Year of Nabonaſſir 519. upon the 14th day of the Month Tib7 at Six in the Evening, before 
QUIEENE Chriſt 229. Years, March the firſt ;h in the Meridian of London, SATURN appeared two Digits 
Per VETEF® | under the following Star in the left Wing of np, ſee V. Wing in Aftr. Brit, lib. 5e Page 283. and Afr. | 
wa Car. pag. 104. for which time his place is required by our Tables ; The place of the Sun is 95* $1 x3! | 
of -X, and his Log. Diſ. a Terra, 499937- | 
, Anno Cir. 1] 6s 8* 34/ r8/0] Scruples prop. $7! 48// 
Aſyries Sub 
ON þ Zoo] 2 6 19 30 _ 99937 
habiru Ante Chr. 3oo|] 4 2 14 - 58 _agrathoncs 1 a © WS {+44 
Frnong —— 60] © 13 I 2 — 
Ante na- | add 4 - 5.,2..54] M Kang — _ 
im Che. ; —— 4 14 '24 251 Numerus Logarithm- .— = g01804 _ 
29. prim. Bifl. Mar. x $8 27 | Cum Anon, orb. ſub, Collumnella'Numeri Logarkthm.Colligitur 
tie Mare. | Die J 4 1 | (ex Tab.) Paral. orb, antui in H gr. 0? 16! 25G//! addenda. 
* | hor. 5 | 25 | Maxima Lat. þ Geoagp. gr. — 2d 47! of - | 
Anom. med. Hh] 9 r $8 © | Lat. quzfita Boreas, — gr. — 2 40 29 | 
Lon.hai*KVY|s 6 '59 $1 | Theplaceof rhe Star was 10® 119 26% WY with North Lar. | 
« add © 3 12. 56 | 2* 50# hence thedifference in Long. is 19? 50# and the dif, 
| Lon. H Helioc, | s 10 12 +47 | inLat. e®31*; fo that H might ſeem two digits under the | 
Lon. © Geocen. [iz 7 $r.. 13 | Star by;reafott his Latitude is wanting, and -withal by the Con- 
Anomalia orbis | 5 27 38 26 | tration of the Eye; Therefore it agrees with the obſeryation. 
Parallaxis add oO 16 29 
| Locus Geocentri./'? 1o 29 16 | 
Arno | 


ny” mn 


—_ 


calls” 
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Anno Chriſti 1481. Ofober the 22th, reduced to the Meridian of London, it was 
October the 21th, 17h 23', Bernard Walther at Norimberg in Germany, obſerved v 
diſtant in Longitude to the Eaſt from Hh, as he judged by the Eye, not above 
the Diameter of the Hoon z and both in the ſame Latitude ; how this agrees by 
our Tables, we will here examin ; 

The Place of the Sun for the time of this Obſervation is m. 7* 50' 52”, 
and the Logar. of his diſtance from the Earth is 499572; and the place of 
Mercury 1s iS: 59' 43" =, with North Lat. 2* 14/40”. 

S (#] 


Anno Chriſti —— 1501 | $" .10- Ft 48 | . 

Sub. 100-] 4: #2::6.:::30 , 

Anno Chr. — 14ot|o 18 5s 18 : , gt Obſervar. 

Add "20 | 3 17 44--12.| -ogarums { P \ S Es 455212 | Bernardi 
$9009 . 

Octo,— 9. #4 : = Waltheri 

Day - -- 21 42 10 | Numerus Logarichmus 500874 | favitu 

Hor, mw 17 i 25 | Scrup. proportion —————— $59 57 | Agn-1431- 

Mit —— ::23 2 | Ergo ex Tab. dabitur paral. Orb, -— 4-7 

Anom. med.— — hig 1s 38 11 | Annuiin H gr. I—57—11 add | 

Long. hai Y 5 $0.20 14 W2- 

Precef}, Equinox —— 0-26 0: 0 | . 

Locus Heliocentric. 6: 16 24 g1 La 4 Logeſt. Lygar. 

Locus Solis 7-7: $0. 5:16: . Pe - pal. 21 38590M 

Anomalia Orbis—— j © 21 29 1 ps NEOns. 59 p: — 999954 

Parallaxis add — — 6 737-38 A 

Locys Geocentricus —— | zz 18 19 2| Lat. 'h 'Bor, 2, — 21. — $6 — 859056 


The Place of 5 was = 18? 59/ 43”, with North Lar. 2* 11' 40”, the dif- 
ference of Longitude from h was 40' 41”, and of Laticude 10' 16”, which 
diſtance ſingularly well agrces with the Obſervation of the Learned //alther ; 
2 being towards the Eaſt irom H, the diſtance of their Centers was 41' 44”. 


 ASynopſis of 12 Obſervations of che true Place of Saturn, both in Longitude 
and Latirude; togerher with the Calculation chereof from our Tables; and 
difference from Obſervation, the time of each reduced ro the Merid. of London, 


Vide-Aſtr. "Brit. Lib. 5. Pag. 282. ; 


Tempus datum Londini. |Lo. © ex;Long, Þh Lat. H |Lecus H ex |Lat.H Differ. ; Differ, 
— Tab. | ovierved. | obſerv, | Tabulis. ſex Ta.| Long. | Lat. 

< - 

S KS Menfſ. Dies. H. /| s gr. !| * gr. |! &. |S or. BE 

1/1587 Jai. 9 8 53]V 29 26{V 26 *22 28 MV 26 8 7 I 

2/1590 Febe 8 7 8'X o 2jt 9.321 36 MI 7 34 22 o: 6 

3'1591.Sep. 7 1x 8 24 3o[lt 28 61 11 MI 28 10 0 

4/1591 Dec' 9 11 58/4 27 4qo[S 10 210 33 MIS 10 21 | 

g.1591 Mar.17 6 38/V 6 37,1] 22 430 5s M|I1l 22 45 3 

61594 Dec.10 6 58/4 28 459 24 3or 18 BN 24 24 I ® 

7.1595 Nov.25 16 8.7 13 35/'M 7 $51 42 BR 7 57 0-0 

8.1595 May 5 8 8& 25 3M 1 25nonobC]W r 21 oO. 0 

01500 Jan. 25 15 38 & 15 49j= 28 3i/2 37 Bj= 28 31 2 

10.1600 Feb.11 15 8'X 2 57] 28 192 43 BS 28 20 2 | 
111639 Nov. 4 7 8. 22 12/ 412 38 nonpbſ.|z> 12 38 0::-6 

121640 Ofto.2 8 10'=z 19 54/0 23 $551 36 Mis 23 58 _-v | 


Atino Chriſti 1628. June 23. near the middle of the Night, Martin Hortenſis, | gcoomio 
at Gaunt in Flanders, obſerved Saturz in ConjunCtion with the following Star, | xcotins 
in the left Wing of the Virgin Southward, from the Star 25', the Tune of | Hortenſi,, 
this Obſervation reduced to the Meridian of London, was Fune 23. 11h 45'; the |,Anm-1628. 
place of the Sun was then by our Tables 127 1t' 37” Ss, and the Logarichm 
of his diſtance from the Earth 500742. 


Ooso x The 
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þ 


| Learned Frenchman, at Parzs.qbſerved Saturn in 23* 56' of zz, with South 


} 


n 


The Operation. 

Caturni \ 's © # I! | Logarithm ©3© — _ — 5007 42 
© IR .——— | Logarithm h a © A — .' $9293 
Anom. "med, H 9 8 7_ 15 | Num. Logartdhn ——— —  $02349 

« I 2 , » 
4 -4 34 he : n, 13 be: Therefore in the Tab. of rhe Parallax of þ by propor. the 
Anowalia Orbis 9 |:1--10' 43 Parallax 1s 6* o' 36'/ ſubſtrafting. 
Parallax Grb. ſub. 6 3 36 . | Logeſt. Logar. 
Long. b TY, * 9 Lat. Saturn Max. — 2 — 29 — © — 86168 
True place of h | = 5 o 8 | Lar. Saturn North 29 — 261—g1'! —86107 


The place of the Star was 4* 56' 29% =, with North Lat. 2* 5o', there- 
fore the difference of Lgng. only 3' 39', and the diff. in Lat. 23' 19”, which 
diſtance of Latitude agrees with 25', exaGtly according as Martin Hortenfts ob- 
ſerved. h 

Anno Chriſti 16495. October the 12th, Stylo Novo 8h 10', Ifmael Bullialdus Jon 

4- 
titude 1* 36' 40", by his application co a fixt Star 1n the Buttocks of = ; the 
Syn at the time of this Obſervation was in 19? 53' 59" of =, and the Logar. 
ofhis diſtance from the Earth 469812. 

For the difference of Meridians of London and Parzs we are to abate 10', there- 
fore the time of this Obſeryation at London Offob. 2. Old Stile 8h. 


F 


The Operation. 
The Time given —<—— | $ of I... "TEF Sol. ———— 00812 
. 1621 | 6 6 43 36 Logars Sarurn +6 ab 

Add i9|7 22 10 32 | Num. Logar. ——— "500848 
October — 9 8 4 | Scrup. prop. 37! 6l/ 
Bifl. day — 2 D 2 Then with the Num. Logar. and the Anom. of the 
Hor : : g 40 | Orb by proportion pres 4* gol 47!" for the Paral-- 
Anom, med. Sarur. 2 83 8 $3[ lax to beſubſtrafted; as you may ſee i the Tables. 
Long, Ha 1 XxX V | 10 O©O, 4 9 | Thentoobtain the Lar. of Saturn, irs no mere then 
Long, ©a1X TY s 2r 45 Il | rhus, by adding rwo Logarichms together. 
Anom. Orbis —— | 8 5 2 Logeſl. Logar. 
Parallax Orb. ſub. | 4 $9 47 | Tar. Satur. max. 29 qi! off — 864758 
_ Sarur. 9 5 50 = Scruples prop. Oo 37 6 — 97912 

rece WNOKX —=—— Q' <2 7. 4 urn . . f PF oe: avon 
Place of FrreeN at the Eatth | ? 23® 58f off | —_ G PUNE LORIN 4”, 20” - x ©4390 


The true place of the Star at the time of the Obſervation above mentioned, | 


was in 23* 44' 48'' of =, with South Latitude 24 o', therefore the diffe- 
rence in Long. 13' 22”, and the diff. of Latitude 21! ; fo that ir appears by 
Calculation, that the places of Saturn was as the famous Bulhaldus obieryed, 


| | O8f =, Stelle Jovis. 
F: the ycar of Diocleſian 225, and-30th day of Thoch from a Greek Manu- 


ſcript. Anno Chriſt: 5o8. September the 26th day, 14 hor. being reduced to 
the Meridian of London, Jupiter was 'ſcen ſo near Cor Leonzs, that he was diſtant 
from it bur three Digits towards the North. The true place of the Sun for 
the "time of this Obſervation was 5* 44' 4” of Libra, and the Logarithm 
Earth 499So1, and the Preceffion of the Equinox 


of his diſtance from the 
17 2 12, | 


A 


y_- 


wy 


{ 


all 


14 


'Conjunftion with the Star ; the Siderial ' 
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Anno Chriſti iſo 13 54 30, gar. Q qogfor 

— | 2 O 2810 7 

4 7 - p- p” = Scrup. prop. 37' 3s!! 
Sepr. _—_ 20 11 29 | Num. Logar. 926991 
Bifl. day —— 26 2:14.37 
Hor. — 14] 2. $4 | Lat. Maxz, Y 1% 150 off 
Anom. med. Y 10. 3 34 5 | Geoc. Lat, Þ Bor. © 465 5%x97 Ong: 
Long, Yan Xx V | 3- 27 $030 gre F- :0 
Long. ©a1 XV |s 22 41 52 | Y's Geoc, place 3 26 42 45 
Anomal. Orbis —— | 2 4 51 22 | Preceff. add ——— Oo 13 2 'Y2 
Parallax, add ——[o 8 $52 16 hg 
Long. V Geocen. | 3 25 42 45 | Y 5 trueplgce —- SL 9 44 58 


The Longitude of the Lage: Heart at the time of this Obſeryation was 
9 4Y' 12 of Leo, with North Lat. 26' 30" ; therefore the difference of 
Long. was 2' 46”, and the diff, of Latigude was 20' 27'; Hence their Centers 
were diſtant 20', which by bare ocular Eſtimation, exceeds not three Di- 


| gits, Jupiter being towards the North a little Eaſterly. 


Anno Chriſti 1623. Ofober the 12th, 17H, Bullialdus obſerved Fupiter in more 
Long. then Cor Leonzs 3', and Lat. ro the North $' ; the truc place of the Sun 
was then in 29 23 44 Libra, the Preceſſion bang added; and his Logarithm 

2, the mean Anomaly of Zupiter 10* 3* 48' o', his place at the Earth 
24* 42! 36" Leo, with North Lat. of 47' o”, the true place of the Star ( vix. 


the Obſervation made only by Eſtimation of the bare Eye; and this compared 
with the former Conjunfion of Zupiter and Cor Leonzs, obſerved A. C. 508, 
Sept. 27. mane, ſhews the Immobiliry of the Nodes. 


Anno Chriſti 1633. Decemb. &. 16h, Monſieur Gafſendus obſerved Fuptter di- 
ſtant 4* of his own Diameters from propus.z Jupiter more Southerly and near 

| Bong. of the Sun by our Tables was 
7* 299 36! 10”, and hiscrue place at the Earth@7* 38' 31"! Sagittary, the Lo- 
garithm of his diſtance from the Earth99250, the mean Anomaly of upiter 
8 12* 54' 5”, his rue place 25* 46' 52" Gemini, with South Latitude 17' J”., 
and the'place of rhe Star 25**47' 14” Gemini, with South Lat. o* x3' o”, fo 


with that diſtance which Gafjendus obſerved. 


* 


Anno 1634. April 2. 8h, by the Teleſcope Obſervation of Ballialdus, Fupiter 
was at leaft 3' in Conſequence from Propus; at which time the Siderial Long. 


of the © was 11* 24 53! 38! \ Anom. med. Y, 85 22% 2g! 46!” 
Place at the Earth — 22 55/12 of Y Logar. © a. © 500200 his crue place IL 25 F * 


the place of the Star 25" 47! 34" Gemini, as obſeryed; this Conjun@tion was 
as it were upon the Ecliptick Line, for the Star hath bur 13! South Lat.; and 


Latitude. 


| Anno 1634. Nov. 24. 10", Bulkaldus obſerved Jupiter exaQly in the ſame 
Longitude with the South Aſellus ; their Places were then by our Tables as 


follows ; | 
1 8 "Eaten 6... M | Bs 
 Sideral Long. ofthe © 7 14 47 44) ( Mean Anom. Y 9 12 2 47 
| ©'s placeat the Earth Þ 12 5o 51 His place —— $ 3 34 1t > as obſerved, 
4 | mmm South Aſſellxss A 3 34 11 
| © from Earth Logar, 499302) 


| jun&tion according to Long. with the former Star of the four in the left Wing 
of the Virgin ; at which tune 


| Cor Leonzs) 24" 34' 14" Leo, with 26' 30" North Latitude ; therefore the dits | 
ference of Longitude was 8 3o', and of Latitude 29' fere, agreeing well with 


that the differgace of Longaaite was only 12”, and of Latitude 4' 3", agreeing | 


Jupiter likewiſe at the time of this Obſeryayion had ſcarce one Minute South 


Anno 1637+ March 14. x1h 30', Bulkaldus again obſeryed Jupiter-in Con- 


The | 


"he  — © 


—— 
eta 


TI *. 
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| $7: if dl 0 g:- 9 B+ 
the fider. Long, — © Ix 6 g%7 is ( Mean Anom. Y 12 21 5$5 3 


©'s.place at the Earth Y 4 42 16 'Y's true place——Ily 29 40 os 
— Stars place——— WW 29 43 5$8 


425 Was 
obſerved. 


Log. ©4© 499561 ) 4 
Anno 1639. «Aug. 21. 8h, Bullialdus obſerved Jupiter about 2 it Conſequence 
from the Northern brighteſt Star of the front of the Scorpion ; 
- EMO AY No 8 
the ſider. Long, — © 4 9 49 586 Q Mean Anom. 2 $s 52 56 agreeing to 


©-s true place W' 79 55 5K Ys true place I, 28 g 25 Ang 
P ©. Stars place — M, 28 5s 55 obfervation, 


Log. 2 ——— 500347 d) 


Anno 1649. May the 1ſt. 10h, Fupiter was obſerved juſt 1' in Antecedence 
from the former of the 4, in the lefe Wing of Yirgo, at which time by our 


Tables, ; 
s.1-2-7-00 S=a +... 
the ſider. Long, © o 23 12 23 Megan. Anom.  o o 35 38 
©'s place —— 3 21 27- 13 {_ *) his trueplace — MP. 29 48 49 
— Stars place —— MM 29 53 40 


Log. ©49 Na $005 21 
1649. the ſame Month of May, and very laſt day, ( viz; ZI. ) at Noon, 
the Long. of Fupiter was by Obſervation made the Night before, and the 
Night atter, exatly the ſame with the Star, (iz.) the former of the 4 in the 
left or Southern Wing of Yirgo, at which time by our Tables, | 
s ® e fl | s © bo ir 
the ſiderial Long, © x 2r 3o 18 Mean Anom. Y o-. 2 34 #5 
©'s true place—— IT 19-455 2 ( his place — WM, 29 5go :> 
Stars place Me 29 57" 44 


—— 


Log. ©a©S — — $00713 


And the motion of Jupiter in cle two laſt Obſervations, with that of 
1637. March 14 fo preciſelygagreeing, ſhews the difference, though 1r be but 
ſmall ; rather in the place of the Star then of Zupiter. 


don, Mars was ſecti ſo conjoyned to Jupiter, that there was no interval between 
them ; at which time of this rare Obſervation, the ſiderial L6ng. of the Sun 


Log. 590578, their places are required by gur Tables; 
| | | The Operation. 


. 
| -- 6 20, / | [s 0: #4 
An. Ch. .1Þ 13' 54 30 An. Ch.—— 9 2 7 3 
4o0cÞB- 19 50 © "- <——_— gz 8 
—— 808 27 58 © 806 12 17 3 5 | 
— 17 5 20 Sol. eooend] 179.13 43 53jLog- © 500578 
May —— 9 58 16|LO- #Tow, 303505) Na) 2" 2 53 3|Log & 520344 
*Day F 459 h Day — 1 31 27 — 
Hor, 7 r.2 Pe” Hor, —— 7 9 10jN, Log. 980234 
Anom. Med. Þ —— [11 17 42 FE pam. Anom. med. &' [2 3 6 45jScru. 24) 13/0 
Long, a 1 + YVi4 28 38 $97. ax. xo 291 of Lo. $a1rXK Y\s 25 21 19|prop. 
Precef..add - 5s BE & 2+ © by Seaman __ _ oO 12 53 52] 
Long.  Helioc.——|s 13.32 49 Lo. C Helioc. 6s 8 15 11[Lat. rot 
_—_— jr 1216 6 yor 3 Long, © —— [1 12 16 6|max, 3747 
Anom. Orbis 38 10 43 17 {+ Ai. Orb. — 7 4 © $5|Lat = 4 
Parallax ſub ——— Io 7 34 Parallax fub.. jx 6 48 19|Bor. +4 
Place of Fupiter —— 'IZ x 25 15 . Place ff —— op I 26 $2 


might well ſcem to haye no Interval or ſpace berween them; for they muſt 
needs touch each other, appearing as it were one XaTr, | i 


IE —_— 4 aa_—_—_—— 


[I 


"Anno Chriſti 498. May the firſt day, near 7h, reduced to the Meridian of ZLon- | 


The diff. of the Long; at the time of this Animadverſion was only 1! 377, | 
| and the diff. of Lat. 2! 36, at which ſmall diſtance to the bare Eye, they | 


I—_ 


wag O* 299 224 14'!, but his place at the Earth 120 16 6/1 Taurus, and his | 


GP_—_y hn ade WP 


Lib.-HII. Aftronomia Anglicana. , 237 | 


A Synopſis of 16 Obſervations of the true place of y both in Longitude 
and Latitude; rogether with the Calculation thereof by our Tables, and dif- 


On OI nun. "= 


ference from Obſervation, the rime of each reduced to the Meridian of London, 
is W. Afte.i Brit. bb, 50 pag. 288. \ 1 | 8 
Tempus £0pdint Loc.' Þ- ob-|Lat. Y- Ob-[Loc: f ex Fa-(lLan I ex! Differ. | Differ. 
| An, men D.h | ſerved. | ſerved; bulis -|:/Tas, | Long. | La: 
3: bg 2 gre * / &r. L © 5; 4 / re. 1 [ 1 f ; Fl 
—_ A —— — k_——— Preemorenuyy — — — er 4 
1589 Jam 14 7 8'S: 975 19 Þ cache 250 It Bo 39 * of 
1589 Jane"; 259 12 31M Is 34311 39} 29 By *.- 9fo © | Obſery. 
1590 fats 24 15 34% 17 46 fr 49/1 29 B3 * 4g * 30| veri loci 
159 Jan. 29 16 of I7 931 441 '1g& By * 16ja,,* © Stellz Jov. 
| 1591 Apr. 14 10 81, 14 16 [1 r, 1 Bt *., $4.*'30 | Sexdecem. 
1593 Sept. 28 7+ 8 13-:F6 |o o 27 M 2 - v0} 
1597 Sept. 33 T4 19, 1 16 9 a' 4s Nr * gcjo Q 
1598 Dec. 28 137 ofS 14 4o-[o oO 16 Br * als *-.0 
15600 Mar. . 5 o 8M 12 $371 t-. '9::Bo 7. S$e5i' Jo 
1623 Ofto. .,2 ty - o' 24 4© jO qQ-.47 Bag * 35jt3 *® © 
1634 APr-.. 2: 8 22/1] 25. $3 oO 9 5s Mz ©[3 5 
1634 Nov. 24 to O45) 3 365 [a 0 Jo B2 os $6 | 
1639 July + 6 9 o/Nk 29 '36 [1 4-529 Boy * 4h o| 
1639 Auge "21 7 52M, 28 1a[o Q 37 Bi 8s © 
1653 Aug, 21 Io 40, 8' $7 © I 1 M4 43 © 
| 1653 Otto, 23,8 529% 8 5510 0 : $37mEg 39'o ®) 
| | 


; 


Anno 16t7: April the 25th 10h 2' reduced to' the Merid. of London y was 
obſerved ConjunE with the Northern brighteſt of the front of m Y. WF. Aftr. 
; Brit. pag. 2608. Lansberg in Obſervat. Aſtro. 'Theſauro, fol. 164. the place of | 
the Sun for the time of this Obſervation was 8 15* 1' 2g” and the Log: | an. 1627. 


of his diſtance from the Earch — 500460 "A Stella Su- 

| Anno Chr. 1621] 75 10* 14/ 6!/| Scru. prop. 38! 38'! Log. Y 572935 | prema quz 
a 61 6 2 23-21 4 : ; - — Z eſt in fron:, 
| Aprilo——| 7 23 42 Num. Logarithm — 927525 $7; 4 Mecub 
day — 25 2 4 38| — rara fere 
..- hor-16|- * A: Lat, Max. for. nAF" of g fuir a Joy. 
 Anom. med. Joy. 21 52 46 Lat, Jov. Bot, —— T 4 24 


The place of the Star at the time of this Obſervation was 
272 52) 23% M, with North Lat, 1* 5! henfe the diff. Long. 
was 3/ 12/1! and the aiff, of Lar. only 35# -- een exactly a+ 
Anomalia orbis was oaferved by the Father of the 'Learned Vincent Wing, at 
Parallax orb. add 2 23 39. | North-Luffenham, the ConjunQtion being Central, Y covering 


Place of V Geoc. |M 27 48 52 | he laid Star. | 


| precef], Equinox. 
j Helioc, Lan. Joy, 
Place of the © | 


A mw 3 0 O\ 
'E) 
SI 
va 
Wy 
uw 


Anno 1639. 12Years after the former 4 in which time y performs his | 
Revolution through the 12 Signs of the Zodiack , Laurence Eichſtadius at | 
Stetin in Pomerania, a Region in the North part of Germany, obſerved y in & | 
with this'Star, (v:4, the Northern brighteſt in the front of m. This was | 
June the 3 day old Style in the Evening; and if 1aÞ there, being reduced to 


' our Meridian of London gh 2', how it was repreſented we ſhall for further | ovfervario 
 Hluſtration proſecute the Example follawing ; Laurence | _ 
' Anom. med. Jov.4 15 29® 18/ 41// Scrup. prop. 32! 550! Eichſiaalt | 
Lon-Jord1 7] 7 4 33 ©! mmm | pong 
 preceſl; Equin, | © 28 6 44 Log, 19 900722 1539. 
Heliocent, Jov..' | 8 2 39 44 Y 572730 

| © place —= | 2 22 24-44 | _ yy 

Anomal. orbis | 6 is 45 -.o | - Num, Log. 9279992 

Parallax orb. ſub. - 4 28 5s6. Lat. Max. Jov. 1* gof ofll | E 

Geoc. place Joy. IM, 28 1o 28 | ' Lat. Jov. Bon © $54 5$4 | 


The true place of the at the time of this Animadverlion was 28> 5' 44” 
1, with North Lat. 1* 5', therefore the:difierence of Long, was 5' 4'' and of 
Lat. 19' 6' at which ſmall diſtance chey. might zelLicem near together, 
agrecing to the Obſervation of Eichſtadins ; but nat. like the former, Anno 
1627. where the Lat, of Zupter was the fame wich the. Star, but here want- 
ing 10' would ſhew ſome Interyal or fmall diſtance between them. : 

x Ppp '  Obſerua- | 


' _— 


PX 
. - GCdad. 5 


hs Aftr onom1a Anglicana. ES Lib. UW. 


1 Ann.1170. 
Stellz 
obſervar. 


lam Joy. 


attigirSrel- | 


| 


Anom. 
' | Parallax orb. add 


Obſervationes Stelle Martz. 


we the Year of Diocleſian 226. Par Anno Chriſti 509: June the 13th, $ $', 
' in reſpe& of our Meridian, Mars almoſt touched Zupiter, ſo that he ſeemed 
diſtant from him in Antecedence only one digit, bur ro the South two digits; 
The true Long. of the Sun ar the rime of this On was 23* 39 42" 
of Gemini, and the Logarithm of his diſtarice from the Earth 500745: 


s © f *!|Scru, prop. go! 56!/ 6 * * ”Scruprop.q7!8" 
Anom. med. Jov.ljo 25 9 7 An. med Mart.\r I 14 31 | 
Lon.Joar * Y| 4 7 58 $9 1? 500745 Lon. FUIHY\4 27. 37 2410, 4 So0074s 
Preceti, Equinox | o 13 2 4%,*®” 1 V 573313 |Precet. — —o 13 2 46] © Q 521665 
Helior, Lon. Jov.| 4 21 1 45 — - |Helioc. Mart. |s 10 qo 10 — 

Sols place —— | 2 23 39 42'Num. Log. 927432 |Sol's place — |2 23 39 42/Num.Log. 975986 
Ano. orb. — [io 2 37 57 - |Anom. orb. 1259 321: —— 
Parallax orb. w_ 8 10 $58 Lat.Max. Jov.*13/o'!|Parallax fub. || 27 51 28jLatM:& 1926' & 

Ecliprt. place Jov.} 12 5o 47\Lar.Jov-Bor. 1 1 $8 Mar's place --|A12 48 42|Lar, Bo: 1 75-34 


By this it evidently appears, that thoſe rwo Plariets ( 2i% Fupiter and Mars 
were cloſely conjoyned, anda better Obſcryation could be ſeldom ſeen; bur 
| how Mars ſhould be two digits towards the South is not perceptible ; for the | 
' difference of Long. is only 2! 5” and of Lar. 5! 30, and that rowards the 

c Zodiack was not rightly | 


North from Jupiter, peradyenture the poſition of t 
conſidered ; but Mars was ccrtainly in Antecedence, and ap 
and being near ſcrting in the Weſt Horizon their bright 
the more broken and refratted. | 


ing as one digit, 
ays would appear 


_ were prelenely ſeparated. Gervaſt Chronico. 
heſe two Planets Zupiter amd Mars were then ſo near together, that they 
ſcem?'d as one Star; but to ſome Eyes a little diſtinguiſhed, 

The place of the Sun for the time of this famous Animadyerſion was 
27* 15' 15” of Virgo, his Log. 500925, and rhe Preceſſion of the Equinox 
o 21 58! 46" 

o * "Sw prop.29' 42" cy. M0 L © 500025 

Anom, med. Jov.|7 23 $1 $o An. med, S727 13 49. Y I 516355 
Lon. Jo.ai* V1 8 19 21}, 5 © $00025|Lon. daikVo 7 55 2 
Precef, Equinox|o 21 51 46 & Vo $70425|Precetl. —— jo 21 51 46/Num. Log, 983670 
Helioc. Lon. Jov.]/2 o 11 7 HJelioc. Mart. 'o 29 47 12 
Sol's place ——is 27 15 15|Num. Log. 9296 ©[s @7 15 15]Scru. prop. 11 43" 
erb. ——|3 27 4 8 >— An. orb, ——{4 27 28 3Paral.orb. F 41*14'0" 

10 57 Is|Lat.M.Jo.1*28* of) Parallax add [1 11 14 ofLar. M. & 39 18* ov 


true place of Jup. 


The diff. of Long. at the time of this Obſeryation was 7' 14', and of Lat. 
4' 57", hence the diſtance oftheir Centers was 8' 45”. 


Anno Chriſta t 461 December the 2 5. $f £30 reduced unto London by the Obſer- 
vation of Regiomontanus Mars ſcerp njunCct in the ſame Long. with the 
following bright Star inthe Tail of the Goat ; the true Long. of the Sun for 
the time abqffclaid, was 13* 18' 46" of w; his Log. 499251 ; the Preceſſion 
of the OX 259 44'.47" Y, the mean Anomaly of Mars 65 gf 39' 42" 
| his Geocentrick place 16* 2' 26” =, and his Lat. South 1* 7' 28” the + 
place 16+ 7 47" & with South Eat. 2* 30. 


- Arno wo - I5. at four Mane, Regiomontanus at Norimberg in Germany, 
obſerved Mars berween Cor. &, and the Southern of the three Stars in the 
Neck of the Lyon, as ina right line, and diſtant tothe North from the Lyons 


ceſſfion of the Equinox. 25* 45! 21'' Y. 


>.> FR NR ES SIO EY} "0h 


——C . 


Heart the quantity of the'Diameter of the © fere; the true place of the Sun | 
was then , being reduced ©* 33' 30” =, his Log. 500032, and the Pre-| 


The | 


Anno Chriſti 1 t59. Sept. the 13th, about Midnight thoſe two Planets were | 
ſo conjoyned, thar it appeared as if they had been one and the ſame Star, bur | 


[ii 8 26!LatJo.Auwo 43 33 Place of Mars |[[11 1 12'Lat. & Southo 38 36 | 


ns a 


T -w 


Aftronomia A nglicana. 


Lib. 111 


The Operation. 


| | s © f 1! | Scrup. prop. 57' 57// SR” IT Ta nn 
Anom. med, Mart, | 10 27 41 26 —_ The place of the Sourhern of the , 
| Long. FI1FYN [3 4 2 7 F Log 4 © 990088 3 In the neck of the Lyon, was | 
| Precef, Equinox ſo 25 45 21 dS. 521626 20, 8 21, wich North Lat. 4* $2!, 
Helioc. Long. Marr. | 3 29 47 48 | — | the. place of or $}. 22® 25/ a1/ 
Place of rhe © |5s 0:33 30 | Num. Log. 978406 $1, with North Lat. 0* 25! 3oll, 
Anorm. of che Orb. | 2 o 45 42| : 
Parallax Orb. add. 22 14 45 | Lat. max. & 1* 19g' off 
Place of Mars | XA 22 2 33 | Lat. & Bor. 1 16 28 


Cor Leonrs reſpeGing their Centers, was 53' 8", which to the Eye might ſeem 
inore then one Diameter of the Sun, and to the North from the Star. . 


Anno 1462. Oftober the 15th, 16h reduced, Mars was in Antecedence from 
the hinder Knee of the Lyon, and more Southerly ; the diftance by Eftimari- 
on of Regiomontanus equal to 4 Diameters of Yenus ; the true Long. of the Sun 
fot the time- given was 1* 22'/ 36” of Scorpio, his Log. 499643, the mean Ano- 
maly of Mars 11* TR FT 27'', his Geoc. place 10? 59/ 32'' of Virgo,” with North 
| Lat. 1* 40', ſo the difference of Longitude was 17 23, and of Lar. 11' 42”, and 

kence the diſtarice of their Cenfers almoſt 21'; which varies little from 4 


other ; but Mars was in Antecedence,according as Regiomontani obſerved, agree- 

ing pegs enough to the diſtance abovelaid. —— | 

— Phe next Morning following Regiomontanus beheld Mars in Conſequence 

from the ſaid Star, and diſtant halt as much as the foregoing Morn. the Di- 

urnal motion of /Mars at that time was 3O'. 


Anna 1479. Oitob. 30., at 4 Mane, Bernard Walther obſerved Saturn and Mars 
near together in Conjunftion, Saturn being elevated above. Mars in reſpett of 


tude then elſewhere, ſo ſeeming nearer ſomewhat then they _ are to cach 
cr 


Latitude, bearing towards the Norrh ; 


| | s * 0 #t | Scrup, prop. 57! 39" |. The mean Anomaly of Saturn was 
Anom. med. _ oO 5s o 8 — = - 219 _ zo", = Geocentrick 
Long, SAIH#V [4 5 22 54 ) 499495 ace 26% 567 7/t-NR, wich Norch 
Precef Equinox © R. 59 - Log: { S 522100 | Lar, 2* 6' 84, the diff, long. was 
Helioc, long. Mart. { 5 1 21 58 | —— | 337 14, and of lat. 437 3c, and 
Place of the Sun | 7. 15 17 9 | Num. Log, 977356 hence their true diſtance reſpeRing 
Atiom. Orb. 2 12 5s I ; _ their Centers 52's, and Sarurn to 
Parallax add —— 26, 5 10 | Lar. max. F 1* 26! o'f | the North from Mars, as the learned 
Place of Mars — | M'29 29 8 | Lar.Mar. Nor. 1* 22! 38'! | Walther obferved. 


Anno 1479. The ſame year as before; and but cight days after, Bernard WWal- 
ther at Norimberg in Germany, obſerved Mars according to Loſgicude, in Con- 
 jun&tion with the following Star in the left Wing of Yirgo, but more then a 
degree to the South ; this was November 74 15h reduced; the true place of 
the Sun was 24* 16' 14” of Scorpio, the meant Anomaly of Mars of 9” 43' 1 x, 
his Geocentrick place 2* 58' 19” Libra, and his Lat. North 1» 23' 46”, bur 
the place of the Star 2* 57! 36” of Libra, with North Lar. 2* 50', in theſame 
Longirude as Bernard Walther obſetyed. 


Anno 1591. Januarythe gth, in the Morning, Michael Maſth#, and 7obn Kep- 
ler beheld ( at»Tubing in Swethland ) Jupiter eclipſed by Mars ; for the Colour 
_ mg wasred and fiery, which argued Mars to be Inferiout ; See Y. Wing in 

r.. Brit. page 303. | 
| | Thetimeof this Memorable Obſervation was Jan. 8. 1 7h 44', theplact of 
the Sun by our Tables 280 48' 31” Capricorn; and the Logarichm of his di- 
ſtance from the Earth 499300; the Operation follows. © | | 


Fherefote Mars was exaly in the ſaid Right awe and hi; diſtance frorh | 


Diameters of Fenus, and near the Horizon the Stars appear of greater Magni- | 


| Anom. 


Obſervatio 
Regiomon- | 
tans. | 


F.3 —y PR 1 BY ns ls - . .- _ —_— — 
4 wii - 


1 


4 


l Aſtronomia Anglicana. 


Amn. 1591. 
torus Fov, 
occultatus 


ett a Mar. 


| Parallax add 


| Anom. med. Jo. þ $ 37 34 


| Hehioc, fo,—— [I 17 '2- 23 
| Anom, Orb, —2 27 49 


| Place of Zupiter, |& 28 23 59lLJo.Au: o 59 38 Place of Mars 


* 4 '1}Scrup: prop. $1' 9// \ WF: Io Scru. prop. 36/ 13/1 
Anom, med. Jov. [t oo 41 26 — n. med. F jt 18 12 26 —_ 
Long. Yai#*Vs 7 36 45 Log {es 4993o00jLo.JaiXVjs 12 5 34 Log. 7 Sol. 499300 
Precefi, Equi. —|o 27 28 01 * LJov.573391|Preceil, — | 27 28 1 Mar. 521058 
Heliac.'Jov.—— 7 $s 4 5c| — Helio, Mar. 9 33 35 EF IIIEES 


J 
bl 


; 
: 


—————_ -————— __— 


—— |An, Orb. —|; 19 14 $559] ; 
10 2 ic|Lat.m. Jo. 1*19! o'/|Parallax add © 5 33 4 pe max. 13% 52/15// 
Trae: place of Jup. 1s 6 g<[.at.Jo.Bor.1%7!20!!jPlace of Mars ['lzs 9 12jLat, Mar. Bor. 1 7 45 
At the time of this famous Animadyerſion, the difference of Longitude-is 
only 22'', and of Lat. 25”; and hence the diſtance of their Centers 33” the 
Diameter of Mars being near 3' which exceeds it, he muſt needs ecliple Zupi- 
ter, as Maſthin and Kepler obſeryed. | 


Anom, Orb. —— |2 23 43 4 


< 


and Mars 7anuary.the 8th in the Morning ; becauſe he could not make the Ob- 
ſervation agree with-his Tables ; but in oppoſition of his Error, and his own 


Account affirmeth it was the gth day , ſo alſo teftifie the rwo famous Obſervers 
thereof above mentioned, Kepler 2n Aſtr. Opt. pag. 303. & Maſt. Efiſt. Aſtr. 


page 519. Pe 
| Mart. extra ſitum Achronychium T ycho. 
Tempus Londin? | Lo, © verus. | Ano. med.* | Lo. Mar. ob- | Lo. Mar.ex | Differ. 
Mar. ſerved. Tab. Noft. 
An.  Menf. Di. H, |S *® 7 > —Y gg TIO ET ! 1 
1582. Nav.-23 15 8] £ 11 39 95] g 22 48 55 | & 26 32 30 | S 26 38 24 © 6 
1582 Dec. 25 7 44| Vf Is 2 34| 10 9 56 51 | D 17 40 31.-| S 17 qo 24 oO 7 
1583 . 26 $5 30| W 16 30 48| 10 26 8 37] S 20 29 | S & 20 2g © 4 
1584 Dec. 21 13 13 | VP 10 42 28| 11 o 30 59 | WP 1.13 350[ WP 113 18] *o 14 
1585 Feb, 4 $'s3|® 25 9 43|11 23 56 15| Q, 19 46 57 | 19 46 47 | o 9 
1587 Jan. 25 16 15 | 15 59 55|o 11 8 9| = 442 9 |= 441 44| 0.25 
1587 Mar. 10 10.32 | K 29 50 25 I 24 | WM. 24 5 10 Ng 24 10 27 | * 5 17 
1589 Mar. 8 15 27 | X 28 34 38 | x 26 31 49| Nt 12 216 55 | MN 12 16 26 | 0 29 
1529 May 6 10 15] © 23 48 ol ho 29 20 6f2 29./ 57 20 [= 237 841]* 117 
1591 Nay 33 12 57| WH -2 9 10} 3 23 36 27 | Vv 214 31 | WP 2 19 29] * 4 $8 
1591 June 10 10 59| Il 28 47 4|4 8 1414|£ 26 2:36 |Þ 26: 2! 6] © 30 
1593 Aug. 22 11 44] Mk 912 55 9 34 40 | X 13 14 29 | KX 13 $9 39 | 4 52 
I593 Aug. 29 9 421M 15 $3 12.{6--13-12 4] 3 -117./ 16 16 | RX ' 208 13, 22] 2/54 
1595 Sepr. 17 16 1 | = 4 18 26|7 15s 50 30j © 25 9 35 | 23 25 6 28 3 7; 
1595 Octo. 27 11 26 [ML 13 58 41 [8 642 10|& 18 53 23 | & 18 50 26 2 $7 
1595 Dec. 18 7130-643 04] 9 3 51 36| S 11 39 7 0.11 30207” ©.-:9 


Anno 1644. July the 28th, in@the Morning, Mr. Vincent Wing at Nor. Luf- 


 fenham, and Mr. Tho. Street, at that time in South Wales, obſerved -Zupiter and | 
Mars very near together in the Eaft, and with due Conſideration had to the 


ContraCtion of the Eye, Mars was beheld in Antecedence from Jupiter abour 

5/, and'\more Southerly about 1o'; Zuly the 27th, 14h, the true place of the 

Sun was 14* 51® 30" L-o, the Log. of his diſtance from the, Earth 500582, 

and the Preceſſfion of the Equinox 28 10 52 of Aries. 

g io ;| Scru- prop. 44* 447 Hr bd # [Scrup.ptop. 32'48// 

———— —Anom. med. — y 7 24 18 © +" 

; Sol. $g00582[Lo, Mardi KV11 16 5 27[ 

08: Jo. $659906(|Precedd. —o 28 10 52 

% —— —|Helioc. Mar. — }t- 14 16. 19 FRE 

4 14 $1 3o[Num. log, 930676|Place © — [4 '14 $1 3o[Num:. Log. 985432 

7 . An, Orb, — {4 © 3g 11 — —_ 

Paral. Orb. add. | 1t 21 '36}faj, M. 129 2070f7Parallax add | I4 3 14|Lat, max. 2* 5! of 

| | & 28 19 33/Lat. F Au. 1* 86264 

The difference” of Longitude was 4' 26”, and the difference of Latirude 

8' 42”, their diſtance, reſpeCting their Centers, 9' 45” Zupiter eleyated: aboye 
Mars ; agtecing cxattly as Mr. Street-angt Mr. Wing obſeryed. | 


Sol, $00582 
Mar. 515150 


Log. Jo,a1*Yo 18 g1.g1 
Precetl, Equin. {© 28 10 52 


Place © 


Conſequence from Propus, and diſtant 4! or 54 inthe ſame Almicanter, 


| 


A. - » ” 
— + > - "mw TREES * == 
” 
*% 


Lib, 1:1 


Anno 1644. Sept. 16. 1h, Bullialdus with an Oprick Tube obſerved Mars in | 


Mor. of che Sun— |9 28 48 31i|\um. Log panearoce © — þ 28 48 31]Num. Log. 978242 | 
Z 


Lansberg, to fit his own purpoſe, would have this ConjunRion of Zupiter | 


Words, Fol. 171. de Obſervat. Aſtr. Theſauro , we ſay the true Aſtronomical | 


—C 


þ 


} 


mt 


— 


ſiderial | 


Fi IL. A [tronomia A nglicana. | = al 


ES: £0 A #-- 
ſiderial Long. — © 5 6 4 54) ( Mean Anomaly of Mars 8 4 24 9 | 
©'s rrue place — 4 Is $2 {hi place A: 20-6 42 

| O20 — .— gc his Lat. Au. 10'42/!, *'s place IL 25? x5! $8!) Lat, 12 An. | 


1644. Nov. 10. 18h, Mr. Wing (with a ped eftive) obſerved Mars to the | 
Weſt and South, from the North Knee of t wins, the diff. of Long. be- 


ing about 20, and of Lat. 4 Diameters of Marg, z . 
= J [ '6 
ſiderial Long, © 95 1 20 4 Mea Anom. Mar. 9 3 21 20 
oor ace Tarek 4, 29 31 S his true place——S 4 go 23 Lat. 1* g9!/ 291 Bor, 
zrithm ——— 499390 S 4 5s 6 Lat.2 12 3o Bor. 


Stars place 


Again, Mr. Vincent Wing, 1644. Nov. JG. 19Þ, obſerved Mars almoſt full | 
North from the Heel of the higher foot of Gemini, diſtant by Inftrument 
| 2* 264, and in Antecedence from the Pole Line, towards the Weſt, about 


three times his Diameter from the faid Rar, -, | 
WES FFF © Fo" | 


| ſiderial Long. © 7 17 39 7d Gee Anom. Mar. s II 45 42 


— 


his place £ 5-'g7- 7 Geoc. Mar, S © 11 50 Lat. 2* 44! $9!! North | 
Logaricthm 499289 Stars place —— SS © 18 8 Lat, o 51 30 South. | 


WY 


Anno 1655. Offob. 18. gh, Mr. Tho. Street, that painful and fbcle Marhe- | 
matician, obſerved Mars in or near the ſame Long. with the firſt of the two | 
bright Stars in oe Tall of the Goar, but in leſs South Lat. about 6', Aſtr, 


Car. age I} 


che (ilk Long. © 6 & $6 31? C Mean Anom, Mar. 6 26 9 11 , | 
] his place ——— Tt 5 16 21 > Geoc. place — X 16 58 35 Lat. 2 20' $5 !1 South | 
Logarithm — 499527 _) (Stars place — ? 16 56 $0 Iat. 2 26 © South, | 
j 

| 


| Anzo 16 659, April 25. gh, Mr. Street obſerved Mars in Iefs North Lat. and 
2 little in Antecedence from the Northern Knee of Gemini; and as near as h& | 


could gather, the ditf Long. was to the diff. Lat. as 1 tO 8. | 
S oO 


fiderial Long, © - T7. hp Mean Anom. Mar. 1o 28 I5 24 
his place I; 27 .42 place off Marr — 5 5s 1 2 Lat. 1? 24! 33/! North 
Logaruchm — $004 59 Goes place — S 5 6 51 Lar, 2 12 3o North. 


Four Ul varions of the Star of Mars, made by Ticho and Longomontanus. 


—— 


Tempus Londini, | Anom. med.| Lo. Mar. ex | Lat. | Lo. Mar. obſ. | Lat. &F | Differ. { Differ. 
PER Mar, Tab. bur Tab. obſer. | Lon. | Lart.. 
Ang et DM} 8244} 5 > es g 6 #8 TLRS EF S=: Ov 
1535 May 9 17 20|r 13 26 48|9%, 26 57 15/1 31 B[S, 26 54'30jnonobſ.|2 F 4s|0 fs 
1587 Jan. I5 15. 0jo 6 12 3|= 4 1 57,3 18 B|= 4 2 -0[3 3 Blo—3[$s *o 
1589 Nov. 1 $5 2015 1 1 48]VW 20 54 12|1 37 M]V 20 59 3ojt 36M|4—18|1*0 
1600 Mar. 6 75 4310 053 5 S 29 14 4({3 20 BS 29 18 oly 2a Bl3—56]a *'0 


a3 - -, * i” FSI" 


TY 


L— 


Obſereationes Stelle Veneris. | 


AN NO Chriſti 132. March the 8th, 5h, reduced unto London, Venus was 
diſtant in Antecedence about the who & length of the Pleiades, from the 
middle or brighteſt of them. Prol. - | 
For che time bo this famous Obſeryation,the mean _—_ of the Sun was 
5 290 3! T-. his true place 170 27. 49" of Piſces , and Logar. 500000. 


Anom. med. & — .© + 1 | Scrup. prop. 5+ 04 | A 6h NT 6k nd. | 
| Lon. arXxXV ' © 10 20|7 In 485590 |< agar yen +" 6 ramen pe Dyed | 
yreceti. Equin. — 4 5 34 14 | © L© $0000 dle and brighteſt of the Pleiades was 
Heliocemt. 9g ——jo 8 o 459 mmm £02.95 i North bot. of | 
©" place ——— | 4 13 35 11 | Num Log, 985590 diff, long, was 2*37' 59 % | 
Anom. Orb, —— | 11 17 29 49 | =—— mm and of _ "only o® 119 26, by 
Parallax Orb, add | 4 26 75 22 | Lat.max.Ven. 4* x57 0#| which it appears that Venus was in | 
the place of g— | © 2 9 $58 | Lat. en. Bor. 4 1x 26 | Antecedence' from the ſeyen Stars, 


according as ſhe was obſerved; and the diſtance agreeing to the length of the Pleiades. 
Qq4q Anno | | 


_ ——_— — 
a OY 
— — a ener 


24.2 


"Eb. It 


Aſtronomia Anglicana. 


Suns ttue place Leo —— 27 34 2d 139 3' 43" 
his Logarithm — $00202 —m—m——m———_ 

$. © «& OW | Scrup. prop. 33* 4 | The true place of Jupiter at the time 
Anom: med. Ven. 9 29 20 19 | ——— — | of this Obſervation was 1n 19® 50! 14 
Long, Ven. a1 Y |S 5 12 25| , Ven.——4859gor | of Mk, with North lar. 1* 84 234, 
Precell; Equin. o 13 3 43 & © 500292 | therefore rhe difference of long, of 7a- 
| Helioc, Ven. [3 29-16: 4 | |— _ prter and Venus was 1 220, and of lar. 
| O's place 4 27 34 20 | Num, log. 985609 + 8* 13%, and hence Venus was in Ante- 
Anom. Orb, 1 20 41 49 £— | cedence from Jupiter, diſtant near 20 

Parallax Orb. add 20 53 41 | Lat. max. 1* 33/ 2cf* digits, as was obſerved, 

"M18? 287 1'' |] Lar Ven. Bor. 1 © 12 


Anno Chriſti: 138. Ptelomy at Alexandria, obſerved Venus berween and in a 
Right Line with the Northern brighteſt Star in the front of Scorpro, and the 
vithle Centet of the Moon, Lib. 10: c. 4. | — y; 

The equal time of this Obſervation was the year before mentioned, upon 
the 15th day of December, 14 31', the true Long. of che Sun from the Equi- 
nox: was then by our Tables 23* 33' 55” of Sagittary, his Log. 499247, the 
Preceſfion 8* 6' 26 Aries, the gther appearing in this manner ; 


Trve place of che Moon 5? 55! 53'! Lar. 3* 8 go'! Bor. mean An. Ven. 55 2% 52! 22/7 Lar. 
bur accord:ng to Paral. | | | 39 2! xii 
viſible at Alexandria, t: 6 46 49 M. 4 52 42 place of Ven M 7 24 32: Jo 4! Bor. 


in a right Linc ; but that Yenzs ſhould be in Antecedence from the Moon, and 
their vilible diſtance ſeſquialter to that of Yenvs and the Star, as Ptoulm: here 


addeth. was plainly impoſſible. 


Anno Chriſti 149. July the 29th, 14h reduced, Venus was obſetved half a 
Moon to the Eaſt, from the letr Knee of the followin g Twin; Ptol. 
che fidcrial long. © 3* 27® 7! 49!!Y mean Anom. Yen. 25 21® 197 56// 


. 
place from the Equin. FL, 5 14 29 pGeoc. place IN 20 59 32 Lat.2® 57 394 fo 
his Logarichm g004385s J) the Star — L-— 19 56 4o Lat. 2 5 South, 


Here the Calgulation agrees in all Reſpefts with the appearance of Yenus half 
2 Moons diſtance from the Star, ard towards the Eaſt, aswas obſerved. 


be omitted in the Original Greek Copy, yet it could be no other then 


at Londin 5h 40', Venus was ſeen then in Antecedence from Jupiter at moſt 
20 digits; bur Meſori the 28th, viz, Aug. 21. Venus was in Conſequence ten 
digits at the ſame hour and minute ; bur in cicher of theſe Obſervations in 
Lar. there appeared no difference ; In the firit, rhe 'place of the Sun by our 
Tables was as follows; 


{iderial Long. of the Sun 4 1409 39' 37” Preceflign Equinox 


Place of Venus 
Two days after was the time of the ſecond Obſervation, viz. Aug. 2. 

: UNE _ 9 IN 1g 
5h 40', Venus was in Conſequence of Jupiter ten digits, which was by our 


Compure as followeth ; | 
1* 129 20'') mean Anom. Fen. 95 2* 320 24" 


fiderial Long. © ) mean Anom. L 08 
45 16* 267 34 Geoc. place W ——20 15s o© \ Geoc. place Ven, Ik 20 54 54 
& 29 3o 26( lar. North i. 8 16 ( lar. North oO 56 47 | 


logar. 500 268 2 diff. in long. ——=""39 54 2 diff of lat. ——TI* 29 
' In both which Obſervations, due Conſideration had to the ContraCtion of the Eye, the obſerved and 
compured Places do excellently agree 3 the diff, of latitude in thoſe Intervals not eaſily appearing, 


: I" 


Tempus medium Londini [ ver. lon. © | lo. Yen. com-| Digrefl. Ven. | vera lo. Ver. |Digreflio Yen. 3 

Ann.— - put." : medio loco © 

Chr, Menſ. Di. Ho, / | HEE ELLE. Fj &7e Fg ©: "ers N-.@ 

127 Oo, 11 16 28 = 17 14 I8/k 2 2 845 Is 20 MIR Tt $2 5847 9 52. M 
129 May 19 1s 18|& 27 13 23/V* 11 31 2345 42 o MIY 22 7 1844 27 58 M 
132 Mar, 8 6 22|X 17 31 11s 2 12 4544 31 34 VI. 2 36 4247 5s 18 V 
135 Nov. 18 5 22M 26 5 Is/V12 22 1046 16 55s VIV 12 15 57945 24 49 V 
135 Dec. 258 5s 8]Ww 3 $2 27[8 19 38 59'85 45 32 Vþs 20 14 43/45 ESE 
140 July 29 1s. Re AN 5 18 41/ll ig 58 11/45 20 30 M[IL 24 34 4445 9 22 M 


Hence the viſible Centers of the Moon and Yenws, and the Star wgre truly | 


In the 226 year of Dioclefian, and though the Month, with the day thereof | 
eſort | . 

2G, not 27, as Bullialgus imagineth in Aſtr. Phulolaica, I. g. page 346. Th or | 

Anno Chriſti 510. Aug. 19. preſently after Sun ſet, and the time by Eſtimation | ' 


| 


VT 


* ak 


— 


4 


——— 


_Y 


| Lib. II. Aſtronomia Anelicana. 


" V HY —_ 


' ai 
- 


Anno 1574- September 16 atfour in the Morning, Michael Maſtlin ſaw Venus 
cover the Lyons Heart ; Maſtln, Epiſt. Aftr. pag. 519. and Kepler, Optica pag. 305. 
For the difference of Meridians we deduct from the rune given 38', and the 
reſidue 3Þ 22! A. M. was the time: at London. | 


» 3 FF-10 I if _ 

Anom. med j 22 19. 31 Cal Ka ws The true'place of Cor. Leonzs, at 
Lon. 021% v| 1 25 48 5h. 2 —485585 | the time of this Obſervation was 
Preceil. Equinox| o 27 14 58 &r © — 500028 |23' 54 58' x, with North Lar. 
Helioc. Lon. Q | 2 24 3 3 _ 265, therefore the difference of 
Sol's _ : 2 24 -1;/Num. Log. 985557 Long. was 2 o'! and of The od 

Anom- ory. 21 39 2| po. " .1, 
Parallax orb. ſub.| z 8 26 $54'Lat. Max. 2* 9* 3ofl and oo wy 1 rhe Parallax of 
true place'of & 1$L 23 57 7 Lat. @ Bor. © 25 3c | Venus was little or nothing; It ap- 


pears by Calculation that Yenus then rouched the Lyons Heart , and did 
Eclipſe it cxa&tly according as Maſilin obſeryed. , = 


A Synopfis of 12 remarkable Obſervations of the true place of the Planer 
Venus, accurately made by Ticho and Longomontanus ; with the Calculation 
thereof borh in Long. and Lat. and difference from Obſervation. 


Anom. med, Q |Loc. & obſyLat, obſer.{Loc. 9 ex Tab. Lat. ex | Diff. | Dif, 

} Tenip. Londint | | | | Tab. 'Long. | Lat. 
ſo © OY ons RUE LES EDT IE EEO 
1585 Sept. 14 15 23.3 8 8 46] 15s 582 8 MM. 15 56 292 8M x1 —| 0.— 
1587 Jan. 15 3 48's 9 9 23]% 16 5$5|2 39 BX 17 o 212 38 Bg *|r — 
x587 Mar, 2: $ 138 23 22 411% 6 18 5s B|X 6 39 244 45 B38 *{cr.obſ. 

11587 Mar. 2 16 3879 23 41 59X lo 718 25 BMX 1o 22 35814 Big. *h1z — 
1588 Dec. 14 18 485 20 2 6jill 17 1ojz- 10 BIWll 19 11 63 3 Big *| 75 — 
1590 Dec. 17 19 89 24 25 4|4 20 oo 259 BF 20 3 76 23 B g *| 4, — 
11592 Feb. 22 16 388 26 ,22 16/W 279 20|2 22 Biw 29 21 $42 21 B x *| 1 — 
1594 Dec. 15 4 18/3 20 55 23|% 21 oft 16 Mx 2x o 341 16M 9 —| © — 
1600 Feb. r1 17 18/8 10 12 45|Y 16 24/3 20 BW 16 23 40j3 1g B o | 5 — 
1604 Apr. 29 7 257 29 17 49S 4 23]3 10 BS 422 23 7 Bi—|3— 
1610 Dec. 12 3 483 18 56 16) 17 581" 29 M="17: 56 441-2760 , —| END 
1616 Mar. 9 16 89 26 14 12/= Is 24orfobſer. | 15 17:38|0:38; B' 6 — © — 


. - 


Anno Chriſt: 1633. May the 16th. 8h 38', Bullialdus with an Oprtick Tube 
obſerved Yenus diſtant from the Star in the lefr Shoulder of the following Twin 
18', or at moſt 1g', Yenwus a litrle more Weſterly and Southerly then the ſaid 
Star ; which time reduced unto London, the place of the Sun by our Tables was 
52 39 13” of Gemini, and his Logar. 500638, the mean Anomaly of Yenus 
& 20 18' 5” her Geocent. place 180 21' 14 Cancer, with Lat. 2o 49' 4 
North : Burt the place of the Star 1s 18» 3o' 54" Cancer, with a Ph , 
3e 43 North, diff. of Long. g' 40", of Lar. 14' 36”, and the diſtance as 
was obſeryed. oo | 


Anno Chriſti 1599. Ofober 3. at five in the Morning , Michael Maſthn at 


Tubing obſerved Mars Eclipſed by Yenus, for the colour of Venus was bright, 
which ſhewed Yenzs to be the lower, ſee. Maſtlin, pag. 519. Epiſt. Aftr. and Kep- 
ler, - Aſtro. optica, pag. 305. For the difference of Meridians berwixt Tubing and 
London, we ſubltradt 40! and the reſidue 41 247 is the true time at London; the 
place of the Sun from the Earth then was xge 22! 37" Iibra, his Logar. 
4990 ke O, ior for the place of Mars and Yenzs, we Form for cach a Paradigma 
as IOUOWErnN ; 


S o 0 II Scrup.prep. 59'14/!] *® 15 * / /!|Scru. prop. 40! 19/! 

Mean.Anom.Mar.|\1r 26 49 22 An. med. @ |; 22 28 25 | 
Lon. Jari XV} 3 28 33 I5|,, <6 Lo. gar Vh2 27 18 55, ,, £2 485590 
Preceſl. -Equinox| o 27 27 48 5 T Mar. $22106|Precefl; Equi. |2 27 27 48 & JO 499810 
Lon.Helioc. Mart.| 4 26 x 3 — Jelio, Ven. |3 24 46 43] © — 
Sol's place 6 19 22 37/Nuimn, Log. 977704|5ol's place |5 19 22 37|Num. Log. 985780 
Anom. orb. - I 23 21 34 —— — [Anom. orb, $ 24 6 - - 
Parallax orb. add} 19 28 32|Lar. Max, 1*t7! 21/Parallax ſub. Ic 3 54 5$|Lat. max. 1* 54! cl! 
Place of Mars WR 15 29 $5)Lat. G Bor.1*16!23/! Place of Venu:[M1s 28 32 | 


Lat. 2 Bor.1 16 32 


At 


45K; 


—_—— i. —— < tt. a - I 


« 


Aſtronomia Anglicana. 


"I& 10. 


— us 


| 


— 


Ar the time ofthis famous Ecliptical Conjundion of Mars and Venus 1550. the 
diff. of Long. is 1' 23'', and of Eat. g'', hence the diſtance of their Centers 
was not above 1' 24”, which the apparent Diameter of Venus being 2' cx- 
ccaded ;, ſhe therefore covered Mars, as Maſtlin obſerved at Tubing. 


"Anno 1598. Sept. 14. 13h 40' reduced , John Kepler at Grats in Stiria ob- | 
ſerved the Morning Star Fents cover the Lyons Hearr, but ſoon after the Star 
appeared, the true Long. of the Surat the rime of this Obſervation was 1o 31' 


29 Libra,and his Logarm. 520044, the Preceſſion of the Equinox & 279 34'S". 
s * * HI | Scru. prop. — 14 38 The true Long. of Cor Leonts, at the time 
Mean. Ana. Q1] 4 24 $2 58 n of this Animadverfion, was 24* 14! 8&'/ 
Lon. Q a1 XV} 1 29 22 33[, by 4388675 | with Lar. 264 North, therefore the diff. of 
Precell. Equinox] o 27 34 C8 | & ? Sol. 500044 | Long, 2! 37! of Lar. 3! 23!!, and hence | 
Helincent. Vener,} 2- 26 55 41 _— — | the diſtance of their Centers 4* 199, bur | 
Place of Soil. — | 6 1 31 39 | Num. Log. 585531 | becauſe it was obſerved in or near the Hori- 
Anotn. orb. 8 26:25 2 — | Zon ar their c1(ng, as it 1s affirmed the Srars | 
Parallax orb. ſfub.l 1 7 14 54 | Lit. Max. — 2* 3/ of! | appeared of a greater Magnirude then com- j 


—_—_—_— 


pl. 2 tromih'Equ'& 24 16 45 | Lar.Ven.Nor. o 2g"59" | monly my teem to be of elſewhere, and 
op tlierefore to the Eye. Venus might ſeem to hide the Lions Hearr, as Kepler obſerved, 


Anno Chriſti 1660. Die Solis, Nov. 4th. 7h 39' Mane, Vincent Wing at North- | 
Liffenham obſerved Jupiter and Yenus ſo near conjoyned, that to the Eyethe 
Superior limb of Yenzs ſeemed to touch the Inferiour limbof 7upiter,yer diſtant 
abour 4' toward the North and alittle Eaſterly; the place of the Sun then was 
220 37' 14" Scorpio, and his Logar. 499450. . 

s © f #\Scrprop.597t 2tBo. OW # Scr. prop. 17'oll Bo. 
Anom. med. Jo. !11 19 27 $4 An. med. Yener. | 
Lon. Jo.a1i*kY| $s © 14 $5 'R Sol. 4994 50jLo. Ven.a 1 & Y 


27 II 22 


Ven, 485666 |] 


S 
4 
2 

Precet{. Equin. | © 28 23 $3] © Jup. $7551o[Preceſlion ——|o 28 23 53 
3 6 
7 


" 42 53'Log. 
3 53] © Sol. 499450 
Helioc. Jo.—— | 5 28 38 48 —ſ|HJelioc. Ven, 0:6 4 | 
Sol's place 7:22 37 14|Nurm. log. 925840 Place © . 17 22 37. 14\Num. Log, 985216 
Anom. Orb,—— 1 23 '58 25 - An. Orb, 7* 7 29 32 BY _ 
Paral. Orb. add. | 7 32 24\Lar, M. 1* 13 Parallax orb, ful).;1 16 22 gojLar. max. 4* of goff 
pl. Y fromth'Equ. = 6 11 12jL.Jo.Bo. 1*124 2/Place of Venus |=: 6 4 34/Lat.g No.1%8014% 


Anno 1639. November 24th. towatds Evening, about 16 Miles to the North 
from Leverpool in Lancaſhire, Mr. Jeremy Horroz with a Teleſcope obſerved an 
appearance of Yenus in the Sun, as a ſpot amongſt his Radiancy on the S. E. 
part of his Body, which Phenomenon was richly worth Obſervation, it was 
Repreſented by Calculation as followeth ; | | 
ho, ! YCenters dift. | 

3 I5/ 14' -24'! © Diam. Ven. ad Diam. Sol. And at 3h 15! Venus in her Immerſien, 

3% 23-30 Obſer. ver. 14 124! at 30! or Toral ingreſs on the S, E. part of the Sun 
+ ac( 13 -00 made the Angle with the vertical at his Center 
3 $50 ) Solis occaſus verus 3h 45 62+ Degrees. 

The equal time at Londmm was 3h 1597 the true long. of te © 21 XK Y* was 55 14® 130 40” 
from the Equinox { 12* 2cf 477 his Logar. 499306, the Semidiameter of the Sun 16! 104, and 
hence the Semidiameter of Venus 39!'! the Parallax of Venus frogn the Sun in Altitude 42'* in long. 
13” in lat. 39”, therefore the Geoccntrick of Venus 129 329 495% Þ, and her lat, South 1c 1%, 

s * F !! | Scru. prop. 1! 97 South 
Anom. med. Vener. | 4 9 49 13 — In the Table of Parallaxes of 
Lon. Vener.a1 XY | 1 14 11 22 |, F Ven. 485735 | Venus, by taking the part proporti- | 
Prece(]. Equinox o 28 57 7 S* dE Sol. * 499306 onal her E. long. from the Sun 
Heliocent. Veneris | 2 12 18 29 | I2' of add ———_C—_— 


Sol's place 8 12 20 47 | Num. Log,” 585430 , 
Anonm, Orb, | s 29 57 42 | — . Gives the place of the Sun 12* 20! 
Parallax orb, add | 12 1 | Lat. Max 8* 43' 25! | 45” of 2 


pl.Ven.from theEqu. | {12 32 48 | Lat. Ven. Sou. o 10! 4ff | | 


Obſervationes Stelle Mercuri, 


N the 21 Year of Dzonyſins, the 22. day of Scorpio in the Motning,but of Nabe- 
A nafer 404: in the Month Thoch, Mercyri was ſeen one Moon backward (or 
in Antecedencefrom a right line ) paſſing through the Northern and middle 
Stars of the front of m, , but to the North from the Northern two Moons. 
Ptol. lib. g. cap. 10. | 

This was Ante Chriſt, 265 Years, and in all probability on the 17th. day of 


November 
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November 3h, Jo! reduced ro apr Meridian, in the Merning, and not as Ptolm, ſeems to accouur by 
micidle morions, 77c. Sec Cunitia de uſu Tabulrum, paze 105, The place of the Sun for the time given 
was 21® 33" 15!! Scorpio, his log, 499283, and for obraining the place of Mercury, we have formed 


the following Paradigma; RE | 44 F | 
Ann. Chriſti 1 | 35 1* 32" of? Scrup. prop. 55! 5g9/l | The place of the middle Star in the 


Sub. - 300 | 7. 7 30 © Forehead of the Scorpion was 1® 29) y2% | 
| Ante Chr, —|7 24 2 Of, 5 Nier. 452588 | Scorpio, with North lat. 1® 54, andthe 
Add — - 20|0 14 Zo. © g ) Sol 499282 | Northernin the Forehead in 3? 34/ 12! 
A I5ſ[3 7 48 21 | ————— | of Scorpid, with North lar. 1* 42! ; hence 
November 5-14 4 10 | Num, Log. — 953305 | was Mercury diſtant one. Moon in Ante- 
Day 1s [2 9 34 11] .— == | cedence from a Right Jine paſling thro? 

Hor, — © 2 33 28 | Tar. max. 2* 44* 1c” | thoſe Stats from the_middlemoſt, and | 
Min. 30] '” 5s #7 | Lat. Mey. Nor. 2 44 8 | two Moons from the Northern, $2 from 

Anom. med. Mer. 7 12 37 17 che ſaid Line, and in- Zatitude-to the | 


Long. Mer.ai* Y | 3 15 +53 1 | North from the Northern brighteit of the Scorpions frone 1229 4o!, 


Preccfiion Equin, oO 2 44 42 | according to appearance; and upon the 25 of Scorpio," at the | 
Heliocent. Mer. 3 18.37 43 | ho. 3 30! mane reduced, Mercury was diſtanc from rhe ſame line | 


O's rrue place 7 21 33 15 | in Conſequence one whole Moon and a half, this was the 21th of | 
Anom. Ori). — 7 27 4 28 | November, four days after the former, ar which time .the com- | 
Parallax Qrv. ſud. 19 22 31 | pured place of Mercury is as followeth; the ſiderial Longicude of | 


trae place of Mer. mM. 2 1o 44 | the Sun from the | | | 
treft Star of Artes — 973 22% 53' 20!' Imean Anom, Mer. 75 28” 599 279 Here Mer. was 
© from rhe Equinox 1, 25 38 - 13 pGeoc. place Mer, ML 4 20 51 Cal nach more 
\ Log. © 14©Q 499268 YBor. frontis ML, — 3. 34 13 


Anno Chr, 1488. Jan. the 17th, 4h 5o', Bernard Walther at Norimberg in Germany, obſerved by 


Inſtrumenc the diftance of Fupiter and Mercury 1* 44! &, for which ConjunRton the true long. of the | 


Sun was then 6® 24/'27/! Aquarius, his log. 499353, Preceſſ. 26® 5! 38% Artes, | 
"Tat jScrup. prop. 47 732% 9 4 #Scrup.prop.20' 42/! 


6 © -. 
mean Anom, | 25 6 20} An. med. Mer. |s 24 $5 $9 TEES 
Lon. Jo.ai*kY'10 1135 43}, , Sol. 499352}LoMer.a1*Y|1 5 48 36, Mer. 448803 
Precetl. Equin. | 0 26 5s 38| g: 5 24 47] > Sol. 499353 | 


$ 

5 

I 
Jup. $59888[Preceſſion —_— 2 

3 


Helioc. Jo. JO 27 42 21 Helioc. Mer, I 54 14 Ginms 
Sal's place —— 10 6: 24 47]Num. log. 929465'Place © oO 6 24 47 Num. Log. 949450 
Anom., Orb,.-——1it 8 42 26 — An, Orb. —— 25 29 27 — "T'IVY + 
Paral. Orb. ſub. | 3 28 181at. M. 1* 5g! of Parallaxadd 18 1 4o|Lar.max. 2®22/30@ | 
lace of Vf RX 24 14 31L.Jo.Au. o? 8444c" Place of Mercury [224 26 27 Lat, Mer:Nd;o'49 10 


* The diff, of Longirude was 129 24/4 and the difference of Latitade 12: 
diftance of their Centers 1® 42%; hence the difference of the calculatic 
above two minutes, which equalizeth the parallax of Mercury from Ju 
atly with the Obſervarton of rhe Learged Walther. . 


Again, Jan. 19. two days after, 4h gol reduced, Bernerd Walther obſerved the diſtance berween | 


Jupiter and M-rcary 2 23! fere, Mercury more Eafterly and Nort--rly then Jupiter, the true Jong. of 
che Sun was 8* 26! 48'! Aquarius, his Log. 499368, the place of Mercavy as 1n the following Synopfis; 
s © £4 17 @Scrup, prop. 32! 34* 


Anom. med. 5 —| 6 3 7 4 The place of Zupiter was 24* '421 
Lon. Yai KV] 118 26 47 w_ irs 448704 34'! Aquarius, with South Lar. c® 
Preceil. Equin. 26 5g 38 Sr © 499368 54! 21!! , therefore Mercury. was 
Heliocent. 3 —— | 2 14 32 25 _ . Eaſterly and Northerly frem Fapiter, 
O* place —— | 10 8 25 42 | Num. Log. 949365 and the true diſtance of their Cen- 
Anom. Orb. —— 4:6. $'37 ——— —— | ters 2® 25! + according as was obſer- 
Parallax add I7 7 45 | Lat. max. — 2® 31! | ved by B. Walther, | 

true place of Y XX 25 34 33 | Lat. Mer, Bor,— 1* 229 . 


Obſervations of Mercury by Ticho and Longomontanus, in Denmark ; with 
the Calculation thereof both in Longirude and Latitude. _ 


. | Bor. 0 io Conſequence, | 
as before he was in Anrecedence, agreeing inboth Obſervations in all Reſpefts with the appearance. | 


—_—_ 


——, 


Tempus Londini. Locus Solis | Lo. Mer. j Lat. Þ | Lo. Mer, ex| Lat. 5 | Differ. | Differ, 
m R Verus. - obſer. obſer. Tabulis, |cx Tab. Loh, -}- Lat. | 
Ann. MenC: Dol fs 12 +440] 5 © 0 [hb oki tg ©. tre of OR 
—} - - — wc | 
1585 Nov. 14 18. 8] 2:54 qi 13 .412.18 BjWt 13 4 35|2 11 Bjo * 35|9—o 
11586 Nov. 13.18 28[F 11 $0.13|Þ8}, 25 3k 15 B : Os error obſer. _ 
1586 Ocor 24 18 18}ML 11 25 46|% 22 35|honobl|= 22 34 43]2 13 Blo— 11, Jo--;; 
1586 ORto. 28'19 38M, 15 25.55|= 26 33j2- 17 B| 2.26 34 33|2 14 Eo * BTAID + 
1589 Jan---9- 3-438] 29 12 $0|® 17 q48[0 1. 8B|& 17 44 21]o 2 M3 —39{3>- 
1589 Mal-28 7 23]Y 17 $5 gi[© 7 i0[2'51'Blg.- 9 ir 4312.49 Bil * 43} — 
| i7599 Mar. 6 $-58]X 25 57 42}Y 13.34|1 42-B[Y* 13 53 18[1.42 Big * 49D i 
1592 Feb. 3 4 48] 25 24 49. X_12 2010 47 B|X 13 28 33|1 2 E| error. [obler, |. 
1593 May 11 8 38|1® 0 37 9g|IF 23 16]2, 6'B|IE 23 25 '38}# © B1o*35}u=— 
1610 Dec. 5 18-8] © 24 14 38/4 2 q2lnonobſ| 2 40 14|2 3 LIE End 0 Conenn 
mo EAMG Wo - Anno 
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Anno Chrifti 160. April 19. 9h, 24/, Ticho at Prague in Bohemiag obſerved Mercury in Altitude | 
abour 7*, diftant from CapeNla 25* 40', and from Procyon 53% 14%; whence his true place Correct by 
Refration..doc. was 29% 447 14'! Taurus, with North lat, 29 376, the true longitude of the Sun was then 
g* 24441"! Taurus, his *log. 500403, the mean Anom. of Mercury 85 18? 51/ 35%, his Geoceatrick | 
place 29® 44/ 14'! Taurus, and Lar. 2* 34' 23!* North. 


Anno 150h. April.the t4ath, oh, 24*, Longomontanus at Haffnia in Denmark , half ga hour paſt cight, 
obſerved Venus and Mercury diſtant 2® 24*, and the diff. of lung. and Jar. almoſt equal, the place of the 
Sun for the time of this Obſervation, was 4*9® 59'! Taurus, his Log. 500342, the Preeeil, Equinox 
27* 41! 2 Aries, the Calculation of Mercury followeth ; | 


s © #© I | Scr. prop. 54! 35/9? | The true place of Venus was 12* of 
Mean Anom, Mer. |. 6 24 42 7 — | 18! Taurus, and her lar, South 8'2:7', 
Lon. JA1*&V | 2 21 6 23] 5, i Mer. 450066 che diff. long, 1/ 45!/, and of lar. 1* 
Preceſſ. Equinox | © 27 41 2 6 1. © 50c342 51'; fo thar their long. and Jar, was 
Heljoc. Lon. Mer: | 3 18 47 25 | I near equa], and their diſtance 2! 34/!, 
Sol's place I 4 7 59 | Num.#Log. 947724 from which ( ſuppoſing the Altitude of 
Anom. orb, —— | 2 14 59 25 | Venus 1* ) the RefraQtion ſubſtratts g 
Parallax add——— I5.37 42 | Lat, Max. 1* 53" 24'' | or Icf, leaving the viftvle . diſtante ot 
true place of Mer. | & 19 45 41 | Lat. Mer. Bo. 1*43%12/! | their Cenrer 2® 24”, according as Lon- | 
- gomontanus obſerved, 6 - 


Obſervations of the Place of Mercury, made by Monſieur Gaſſendus , with the 
Calculation from our Tables, and difference from Obſeryarion. 


Time ar London. ' Locus Mer, | Locus Solis ( Anom: Mer. | . Zong. Mer. | Diller.” 
— 8 obſer. | ver. med, . Computarus 
ommbagrone © 32 B bd oe Rn Bs EY 
1625 Feb. 3 6 15] X 13 25 ©o|X 25 27 50] 6 5 8 17] X 13 27 262 * 26 
1633 Dec. 24 5s 38] 2 32 43]W 13 3t 5$| 4 28 44 58]? 2 37 56[s * 13 
1634 Sept. 23 19 8] Rk 22 59 26| 1o 49 22] 6 7 57 25| MP 22 57 26/1 59 
1634: Ofio. 2 179 23] = 5s 6 0|R 19 44 47| 7 14'47 58] = 5 2 3213 28 
163s Jan. 6 19 38] 4 25 o|[Ww 29 2 4| 8.17 38 47] W 4 25 oo o© 
1635 jan. 14 17 38] W lo 5 oO $5 14 43 9 20 29 = VP 10 of ork O 
1635 July 's 8 8|Q 21 25 o|S 24 29 41}i1 4 35 6M 21 25 24lo * 24 


Anno 1631. 0fob. 28. at 7h 58* mane, Stilo vetert ; but Silo nowo the 7th of November, Peter Gaſſendus, | 
at Paris, by help of a Teleſcope, obſerved a ConjunRtion of the Sun and Mercyry, and co his view, (upon 
a whire Paper held behind the Glaſs or Teleſcope) Mercury appeared towards the South-Eaſt part of the 
Suns ſhadow, whereby ir may be gathered, thar in the Heavens Mercary was placed towards the North- | 
weſt part of the Suns Body, and diſtant from his Center about-4! 15, the cime reduced to the Meridi- | 
an of London 7h 504, and the true place of che Sun to the time of this famous Obſervation, is 14 35! 454 
Scorpin, the Log. of the Suns diſtance from the Earth 499523, and for the place of Mercary obſerve our 


Calculation following. 


s * & @ [| Scrup.prop. 11 Bor. | the glace of the Sun was 14® 35/ 45m 
Mean Anom.:Mer. | 5 12 19 109 | — | the place of Mercury was 14 33 2 ML 
Long. Mer.ai* Y [0 16 41 1] , Mer. — 449593 SLE LISA 
Preceſl-Equin. o 28 0 40 | © © —— 499523 | their diff. of long. — 2 4t | 
Helioc, lang. Mer. r 14 41 41 | — — the lar. of Mer. 37 20", hence rhe dift. |. 
©'s place 7 Ig 35 47 | Num. log. 950070 | df their Centers 4/ 19/!, Mercary being | 
| Anom. Orb.— 6 0 $5 54 —— — — | toward the North-weſt part of the Suns 
Parallax Orb. ſub. '. 2 45 | Lat. max. 3* 135 <4 | body appearing as a ſpot, exaQtly as 
true Place of Mercury | 1114 33 2 | at Mer.Bor.o 3! 200 | Gaſſendus obſerved. | 


Anno 1632. July 20. 15h, 12% reduced by rhe_Teleſcope Obſervation of rhe learned Gafſendus at 
; Paris, Venus and Mercury were exaQly in OE in reſpe& of Longitude, Mercury being more 
'Northerly then Yenus 3* 30015 the ſame was obferved alſo by Martin Hortenſius at Amflerdam; the place 
of rhe Syn for the cime of-this Obſervation was '8* 69 39% of Leo, and the Log. of his diſtance from the 
Earth 500631. Yy '; oe : 
+ by s © - 1 II |Scr.prop. 19/34!'Bor. 


| 5 */ 1. 1 Sergropar's7!1Bu| 
Andi. thed. Ven. » = 


dept s 217 64 Sg in, ure 24 10 g7] -- = 
,TaiX*)/|2 6 40, q9|p; ory. cJLong.a1 * yh 4.39 22 C -448829 
Preceſſ Equinox.| . 28 2 15 Log. \ Sol. 50063 1JPreceſi. add 'Þ> 28 I 35 —Co 500631. 
2 


JHelio. Mer« Þ2 2 40 37] © 
5ol's place Þ4 8 6 37]/Num- Log. 948198} 
Anom, orb [3 24 34 of ————— 


0 Les 3290 
” — 4 7 um, 40 9 SOL 
Anotitorb. ——{10 26 ds | — — 
Elorig. fub; —| 13'45 3/Lat. Max. 1*28/30!'|Elong, ſub. I3 45 42|Lat. max. 1#42/ 25/!: 
| Vers Ab | il. 1S 24-20 34jLatVen.Bor. © 32 19]?lacc of Mer. $24 '20 .55jLat. 2 Bor. 0*35/2404- 
The diff, of: Longitude atthe time of this Animadverſion is only 215, and the diff. Zar. 3* 5/4 there-'| 
fore. diſtant. ſomewhat above 3': Mercury more Northerly then Venus, exccllentlyagrecing ro the Ob-'| 


ſery ation of Gaſſendus » 


Anno þ.. 


A. F ORE as i ——_—__ 


—_—— 


_— 


— 


”— 


— 


—- 


| 


i 


T 


| rrue place of Mer.X23 58 40 Lar. Mer, Nor, 1923! 29!!| 


+ C40 Scruples of proporr. 3% 39% Auſt. 
Mean Anomal, of Mr. | 5 9g 20 1o _ — 
Long. Mer, a 1 x Y ©: 12-16 $2 To 1 Mer. — 449879 
Preceflon Equinox — | © 25 15 ob Sol. — 49956 
J | - 39 499509 
:j Heliocenr. Long. Mer, 1: 26. $219 = — 
| Ptace of the Sun —— | 57 10 26 33 Num. Log. ———- 950310 
4 Anomal. orb. — —| 6 o 5s 38 | —— 
4 Elongacton ſubſtra& | 3-22 | Lar. Max. —3*:: 14% 104 
'4 Place of Mer. M1 10-23-14] Lat. Mer, Sourh — — Oo 11 _ 44 


j was toward the South Eaſt part of the Sun, as having South Lat. 114 44" agreeing co the obſervarion 


Anng 1661. April the 23. day, which day was moſt rare and remarkable, 
| both in Heaven and on Earth, being the day of the Coronation of our moſt Sc- 
| rene and Gracious Sovereign King Charles the Second; the Star of Mer. did com- 
{ paſs a Conjunttion with the Sun, which appearance was carefully obſeryed by 


{ by our Induſtrious and Learned Vincent Wing in the ſecond part of his Epheme- 


190, 'and tothe Equated time they are.in this manner ; 
' Mean Anom. © —— 105 52 6! g9ll > Mean Anomaly Mercu. 105 17* 45! 259 


} Long, of © fromi kX Y o 15 3 9 
| From the Equinox —— © 13 279 24 


——_— — - 
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North 3o 3o', to which Obſervation and time aboveſaid, rhe place of the Sun ; 
by our Tables is 59 54' 39" Piſces, arid-his Logatichm 49960) ; fot che dift. 
ot Metidians betwixt London and North-Luffenham, it's of no moment. 

s © lt I Scr. prop. 37' 27! Bor. ; 6 gt 
Mean Anom. Mer.[5s 6 49 2 — The true place of Vers is 25s 10! 25/!'X | 
Lon. Jar + Vii 24 9 237, o Mer. 448774 | with Jat.-1® 107 14'! South ; therefore the 

Precell. Equin. jo, 28 10 30 B* Y Sol. 499505 | diff-rence of Jong. 1s 2? 111 2901, and of lar. 

Helot. pl. Mer. |2 22 19 53]. 29 33' 53'*, hence the diſtance of their Cen- 

Place of Sol. {|i1 5 54 39 Num. Log. 949169 | ters 4? 11', which corre& by Parallax, and 

Anom. orb. ——{[3 16 25 14 agrees to what was obſerved by the Learn- 

Elon. add ——| 18 4 #5 Lat. Max: 2* 14' of! | | ed Aſtronomer Mr. Vincent Wing. 


Anno Chr: 1651. Offober the 24th. 6" yo' Mane, Jeremiah Shakerly at Surrat in 
the Eoaſt-Indies { by help of a Teleſcope) obſerved an appearance of Mercury in 
the Sun ;' in the South Eaſt quarter of his Body,as a ſpot, amongſt his Radiancy, 
which Phenomenon was richly worth the behoiding, for the ReCtifying of this 
wavcring Plancts motion ; how our Tabics agree thereto you may ſee by the 
following Synoptis. | 

tor the difference of Meridians we mrfft abate 5h 227, then the true rime at London is th 18 in 
the Morning 3 to which tine rhe rrue place of che Sun was 10? 26! 33!! NM, his Logar. 499569. 


The p'ace of rhe Sun 1s 1o 25 nm, rherefore the difference of  ongs was only :f 11% and Mercury 
| 33 "tz | Y'3 


of Mr. Shakerlz. 


Anno 1644. Febr. 14. 6", Vincent Wing at North- Luffenham obſerved Venus and 1 
Mercury in Con'unttio:s yer ſo that Mercufy wasTeen diſtant from Venus towards the | 


Mr. Thomzs Street; one of the moſt Ingenious and ſubtle Mathemaricians thac 
cvcr was, as appears by his Aſironomia Carolina, this Conjunction was allo foretold 


rides, beginning Anno 1659. ending Anno 1671, who failed not one hour in the 
appearance, through whoſe Indetatigable pains Aſtronomy hath attained to a 


ſhall not vary from what Mr. Street hath done in 4ſtr. Car. pag. 118; 
Anno 1661. April 23. 1h 58' T. A. Equated 1h 42' by help of agood” Tele- 
ſcope with red Glaſſes tor ſaving their Eyes; he, with Chriftianus Hugenius,, and 
Mr. Reeves,faw Mercury from a little paſt one until two of the Clock in the Sun, 
as a round black ſpor below and to the right hand ; ſa thatin the Heavens he 
was aboye, and tothe left from the Suns Gr: and.from the vertical Citcle 
4' 207; and from the neareſt point of the- Suns viſible Periphery '3' 24''; the 
Diameter of Mercury to the Diameter of che Sun ſeemed ſcarce ſo much as 1 to 


his Geocentrick place. 5 13 38 39 

with Lat. Norch —— © <4 6 

The Suns diſtance from the vertrex 42® 39! The Parallax of Mer.from© in Ale. — 8” 

Atgle of the verrical and Eclipt. — 45 34 The apparent Scmid. of the © 15! 4599 
Therefore Mercury was diſtant from the Vertical by the Center of the © 4 25/! and within his viſible 

Periphery 3* 29%; alſo the apparent Semidiameter of Mercury was 9f!, chat is to the Semidiameter of 

che Sun, as 1 to 100, agreeing to all the obſerved proportions. 


great perfection ; having ſuch Obſervations, eſpecially of the ſeldont ſeen'Mer- | 
| CUry,AS not-formerly afforded ; fo that. now all the parts ot his Orbite and Dimen- | 
| ſions are determined, and for the compleating our Mercurial Altronomy , we 


penn EEE 


* FT EN cc SHETTH 
{ 948 Aftronomia Anglicana. + Lib. 1: 
| ( \. + | hw 
| The Places” of Forty fixt Stars ® Reftified by Ticho Brahe to the Year of 
| | Chriſt 1600. compleat ; By whom many notable and rare Obſcrvations 
have been made with Luna and the other Plancts coming to Coujundtzon with | 
them , being near the Ecliprick ; with their Magnitude and Nature, as 
| foloweth Z 
| ; ; Anno 1601, wi 3 , ds 
ge Y ; Long. & | Na- . DOL.JLOUIKY | 
Stellarum Nomina. | & mire, | AG | 
| | | £7. - er. ! 8. 0. 
i 615 middle ard brighter in the N. Knot of Piſces |2; 26 Y P h 9,5 21 Bl 23 50 
The bright Scar in the Rams head ————| 2 : 6 SH] 3 $19 57 Blo 4 3o 
The Sourhern Jaw of Aries ———— _— 3 20. H]-6 _.&{[s 42 Blo 5 44 
| The firft of the three in the Tail of Ares  =—=\1g Is: VT 4 o j-1 45 Bl o 17 39 
" The middle and brighteſt of the pleiades — ———[24 24 | 5s|C d4j4 © Bo 25 48 
The noſtril of the Bull Pe o 12 Il $5 46 A[1 2 36 
The North eye of the Bull fex-De rr 2-43 1 3 $12 36 Al 1 +5 17 
The South eye of the Bull Hldebaran — ——— 4 12 Ib 1 js 31 Ali 6 36 
The end of the N. horn of Taurus,or right foot of Auriga 16 59 T Ns F-. $i] s 20 El 1 19 23 
The end of the South horn of the Bulf . ——— [19 12 WV] 3} V2 14 41 21 36 
Prapus the foremoſt in the foor of Gemin! — 25 22 | 4s VYjo 13411 27 46 
The hindmoſt heel of the higher foor of Gemin? ——|29 44 WH] 4,4 g1- 53 42 2 8 
The bright foot of Gemini —— -—— —|; 21: S| 2|s gs 48 a2 5 55 
The Northern left knee of the, Fins —— — 4 22 S| 3 hH[2 11 Bl 2 6 46 
Pollux, Hercules the head — 4; $2 F156 38 Bl 2 20. 5 
| <= + | The left ſhoulder of the following Twin 8 6 S] 4 h]3 3 Bl 2 29:30 
| Thelighterin the root of-the tail of Cancer 25 45 S F vY 2 18 Aj 2 28 9 
R. The North Aſellls ———  — 1 55 QA] 4ſd O©l3 8 B[3 4 21 
| The South Ajjellys | _— ——| 3; 8 QAL40. ©0j9 43 532 
j The lower toward the South of Cancers back 7 26 QN[ s his 20 Bl 3 10 © 
| ——— — —_— ] mmm mmm mmmm__ 
| | Cor Leoms, or the Lyons hearr — | 1 | 1] 4 Yo 26 Bl'3-26 41. 
The more Southern in the belly of Lo —— ——|, $; m|6|h egl249 Bl4 6 29 
| The hinder knee of the Lyon — — — |, 8 w|4|2 V]r qo B 4 15 32 
| | The Pintimn of the South wing of Virgo —— ——|21 32 W | 31P Po 43 DB 4 az 35 
The ſecond in the lefe wing of Virgo — | Ms 4 35 = 3 Pe? VYi2 5oBls 6 59: 
The Virgins (pike, Ariſta 5:0 —ſ.u.i.:TTq6 9; 20 4c 
The Southermoſt hem of che Virgins Veſture — —|28 5r <=| 4|Y 12 57 Bl6 x 16 
The South Ballance —— — -——|g9 3: M| 2i2 hjo26 Bs ir 55; 
The ing * under the North Ballance — —|1 17 ” hb @&|1 48 Al 6 17 41 
The higher-* in the forchead of the Scorpion — —|29 36 m| 2|h g{[r 5$ 7 7- 0 ©, 
The Northern forchead of the Scorpion — —— —|29 '3 m| 41h FV|r 42 Bl 5 1 294 
| Arturus, or the Scorpions heart —— — 4. 1} | 216 M14 9 $97 6:37 
| The Southermoſt in the X.part of thebow of Sagittarius] © 47 w\ ;|V G2 oals 3 1 
{ The foremoſt of the theee in the Archers head —| 5 56 vw i1O F[1 44 B 8 10 20 
The Sourhern hora of the Gaz: —= =—— —|28 3r w| 3/2 [441 Bl o 55 
| The bright is in che doubling tail of Capricon ———|16 14 | 3|Þ Y|2 26 Al 9 18 38 
| The following * on the Goats back —— —— © z| 21h Yſ2 29 Al 9 20 24 
| The Squthermoſt in the left burtock of Aquarius -—|23 13 =| 3\3 H\2 Al 5 25 35 
| The right thigh of. the Water-bearer —— -—— —|29 53 =| | H[r ro Aw 2 19 
| The next Southermoſk to the Pitcher — — ——| 5 4 X| 4|Þ Zlo I9 Ajto 8 28 
| Wig \ -- | TAIT, 
| | 
a | 
| l- 
MW 
: ee = == ==——— % % IS _—_ m_ 
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add a | | | : | 
A Catalogue of above an hundred of the fixed Stars, according to the Accurat 
Obſervations of the lare Tres-Noble Dane, Ticho Brahe, and by him reCtified 
to the beginning of the Year of Man's Repemprion 1601. OR. 
In reſpe& of their Latitudes, they vary not their Scituation, bur in Longitude 
New Calculation or Compuration in every Age is required. G 0 
Their Magnitude, Nature, and Diſtance from the firſt * of Y being ſtill 
the ſame. | 
| Long. Bor. S| LoarKV 
| Lat. Auf, || Na- | 
The Names of the Stars. TI | = 13 1 
| = Non | _— al owes + oe . i 
He Sou.jn the right hornof theRam.call'd cheiſt*P [27 3s V7 8B 3d hjo o © 110 tne 
The Southermoſt ofthe 2 hindmoſt i'th' Whales breſt | 28 11 Y 20 16 A| 4 . Y : 35 =_— : 
The foremoſt in the mane of rhe Whale - 28 29 Vi 4 19 : 4 les 53 —_ As 
The Northern following in re ſame horn ——_ 28 '23'. Yi 8 29 E I'—STL Caſfineieta 
| The bright * in the Chair of Caſſhpeia 29 35 Y|SI 14 - 3 5 2]. EI bs 
The foremoſt in the Gill or Jole of the Whale —— {2 2 © '4 32 G 3'; py, , 
Scheair, or the breſt of C:fſi»peta _— 2. 17...D9 4 35 al . h 2 b : 4 
The middlemoſt in the mourh of che Whale + tm 3 $3 75112 _ I — —— DTS 
Alamac, the left and Sourh Foot of the Whale —— 39 &©127 4 ey 
Manker, the bright * in the Jaw ofthe Whale — 8 47 SHI þ 37 A| 2 h h - = II North Im. 
The left knee of Caſſiopeia _ 2 2t ©[45 22 Bl 3 k 2 ” 4 " 
The laſt great * afrer the ſpace of River Eridanus ——— 18 18 - 33 13 Bl T T7 42 
The head of A/go) ——— ———— ——}]| 37 22 22 Bl 3 -, ll 
The Northermoſt of the Pleiades — 23 50 ©| 411 - s : 6 ”- 14 Saſtns a 
The ſhining * in the right fide of Perſexs — 20 I 7 ©1329 5g 2) 12 41 | Ner a 
The ſecond under the North Eye of the Bull ——— = I - E 2 A & - 3 40 
Alguze, Rigel: the left Foot of Orjon — | _17 It A; I I 13 41 Orion: « 
{ The paunch or belly of the Hare _ — [14 6 U " $7 Aa ; F © - IS 30 S warp 
| Ergear, the lefc ſhooe of Orion ————__——— - <3 Ti G 55 af * 3 9 = 47 Lepns the 
Capella: Hircus : the She-goat: left ſhooe of Auizga —j19 IG 11j22 50 Bl gg | 2.16 40 Hare, a So. | 
The firſt * in the Belr-of Orion —_ is 5o UI |23 38 : ab : : I9 14 Image. 
The middlemoſt in Orion's Belt — —— 17 54 TI 24 23 . 2 * 207 20 18 Cinoſura,che 
The Hindmoſti in Orion's belr — — ” 21 n - F 20.30} a. Bear, 
The Pole * Abrucaba; the Tayl of the Bear ——— [232 U LAz2 0 Lag 
Bedelgenfſe, the right ſhoulder of Orion — [23 12 Il B = n 2. 8 5.2 36 Image. 
The riphr ſhoulder of Auriga . 25: 52 IL 5 "th " 7 * 20 10.7 annge, 
The firit in the Foot of the former Twin —— — *7- $3 IL ” A 4 *|2 © 17 | North, | 
The left Fore-foor of the Dog — — 1.4 IS 2 +2 0.8 
Canobus, m che Gubernacle of 7afon's ſhip —| 8 30 ho 15.0 1 Þ YL] 2 10 54 ' Argo, the 
Alhabar, the mouth of the great Dog Syrius 8 35 2139 20 Al 1 S Y}] 2 10 59 | Ship, a 
The Ic ft knee of the Jatrer of tiie Twins —— 9 26 S[2 6 Ag} Þ | 211 5 | Southern. 
The belly of che Southera Twin ———— —— —|2 5s So 134Ag ht | 2 15 20 EV: 
Caltor Appolo, the higher head of Gemini - —| 14 4L bo 10 2B 2 7 | 2 5 Sou —_ 
The right ſhoulder of the former Twin — ——iIs 47 Ww s 10 Bl y A. 2 12 11 
Procyon, the lefier Dog n——_ nem 0. 29 D; Is 57 Al 2 | 2 22 42 
Precepe, the breaſt of the Crab — |. 45_QX | 1.14 Bretd Ci 3 410 TNKEM 
The South Arm of the Crab ——= 8 3 Q] $:TBi3ie C13 20 27 —_ = 
The ſhoulder of che great Bear, 4 wheel 9 34 N49 40 B, 2 T 3 1 : 58 | Nor 
The flank of the Bear 3 wheel of che Waggon — 13-43: $1 45 3 B} 2 R 3-16 9 : Y 
| The Southermoſt in the head of che Lyon . - 9 40 ns IP : 17 29 RR, 
The Star poing before Regulus —— 21 43 C 0 Bl4 24 7 | Hhara,;t 
| Alrhard, 4 briphe * of Hydra, the hearc —ſ2t 45 N22 24 h I : . 3 27 9 | greater 
The Northermoſt Star in the neck of the Lyon — 2x57 6Lj18 $0 - 6 -F- 3 py. 21 | Serpent, 
The Southermoſt in the Lvons neck — —— 22 20 Q| 4 52 Z— 3 Y 44 | Northern. 
The middiemoſt in rhe neck of the Lyon— 23 59 Q|B8 47 Bl 2 7 3 : 23 
The left thigh of the Bear, and firſt wheel ofthe Wag, —|24 45 N47 a3 5 $79 
{ The higher following, the 2 wheel of the Waggon ——|25 25 SLisT 37 on o 3 : 49 
| The brighteſt * in the back of the Lyon ——— —|_ 5 4k Gy 4 - S— - —_— : 
The Northern * in the butreck of the Lyon 7 $gO 9 4 | | 
The foremoſt of the three under the belly of the Lyon—| 8 532 MW 120B 4 7 2]41 : = 
The middle * of the tayl of Helice, ſecond Horſe ——| 9 55 W156 22 B | 5 4 1 : 
The * on the hnllow of rhe Lynn's left thigh i3 8 Wl 140 Bl4de_ T 4 15 3: | 
The tayl of the Lyon — 1s 3 Mhz 18 Bl 1jhQ 5 4 -” 21 | Crater, the 
Crater, the battom of the Pircher or Veſſel — — [18 13 W|22 41 — 4\P 7 4 2 37 Warer-por 
Benan, the firſt horſe of the Charior, tayl of the Bear — |2r 12 MIR | 54 25 Þ 2 - 4.75 = Sourhern. 
The foremoſt of the 4 inthe left wing of I} ————|29 16 MI x 25 Blais gg 14 
| Sw Of 


- + 
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So Lib. III. 
| Of the fixed Stars. Ke - 
F — | 
| i diag | 
The Names of the Stars. By [Late Aur © Na rd 
ne ane —_ s 5 4 EEE. ky = | ture, Ea 7 
FX naematrix the right wing of Vi w DIES T Sreeenie—en From De 
abi V The * under the Virgins-Girdls 4 23 =|1615B39 Ys 6 
Ar&ophilax | gins-Girdle ——— —— ny 47 
archer The laſt of the four in the lefr wing of the Virgi $ MERRY 3) © 15 8 19 
2. | The left ſhoulder of Bootes : Oe 4 $7 TO OP B: 4 Q 13S 15-1 
' Coronts Bo- | ArFurus in the Conſtellation of Bootes ROOTS B30 Þ ik 29 
De 4 In Caluris the ſpear ſtaff of tne Bootes — — 39 =|31 2B 114 _Y 
_ [>pogs Corone the bright * of the Crown — ——— 27 34 $1153 25 Bl 4% H : ws - 
P C: i = EA che bright * inthe human ſhape 6 38 M44 23 B 2/2 81s 95 ” 
er Join The A 68 * of the North ballance > _7133 $0 A\3j2 Ys 11 42 
pert Ophin- c lefr arm under the North ball [13 48 | 8 2 7 
+ eng DE _ * in the middle of rung 88 HH neck ——| 73 28 M12 S . fy - - by "Y 
thera. The third Star from the South ballance ro the Eaſt — _6 30 Wig 35 B 2 Y @g1]6 1 : _ 
FX The right ſhoulder of Hercules an 9 33 428 Bqgh d\6 2157 
- rags | _ lefc hand of Ophincus foremoſt * | —]25' 27. 42 48 B 2 > p | 
orth, he South of the three light Stars in the forehead m 25 44 WL]; 4 <1; 27 51 f 
| The knee of . ead of NI | 2 2 n 7 19 312 2Y 6 29 8 
| .... vhs Ophincus — a s 22 A| 3h dÞ6 29 
| The lefc ſhoulder of Hercules _3.. 39 tn 30 Bl 3jh Q[7 s % 
Head of Hercules, Ras-Algati ——— 4 = IE 9--.30--F 47 Bl 2 © 4, pgs 
| North The right knee of Ophincus — 12 2, F. [37 ++ B A: d Ln 9 
. Right leg of fhe Serpent of Ophincus — : ba + : 7 *- B - H--0 4 _ 4 
| The Norchermoſt of the ſting of the Scorpion —— ty —|212B 3 YT LF] 5.16 j- 
The Dra- | Head of the Serpent of Ophintus, Ras-Alangue 16. 50 Þ| x wr 
gon North. Righr ſhoulder of Ophincus q | & 16 go Þ OA 5 h © 7 I9 I4 
Ras Aben the head of the Dragon ——— — 19 45 £7 2. dl - "2 vo - » 4 
a 645 BI46> RR 7 9. 
The left hand of the Archer that holdeth the Bow — 24 24 2995 3.3  jhdY|7 24 48 
Wega Ridicula the ſhining Harp t- 29 0: 6a a att 1 2 
The latrer of the three in the head of Sagittary —|,% 43 161 : : ".. * 
The tail of che Vulture ; $ tn 10 43 | rx by = 4/© 4 : o 7 
Abiria the mouth of the Swan — Wo Is V 26 16 Bl 3 2? YVy]g8 2 * 
aire e Eagle .or flvi . a rs _ OOO. 
The North horn of —_ Fo ————|:6 07” 4 ge 
: | Bright * inthe hand of the Water-bearer — ==120- 28: 'W - p B _ ol : " 33 | 
Lk Swan | The pinion of the right wing of the Swan - OY — | 0M 2 h [9 8 = 
; Im ve The Sourthermoft forefide of the Dolphins Rumbold _ſ[io 53 KK |64 28 Bl-oglfo -:v5 
by $1 pb, | Square or Rhombaides Northermot of the Dolphin = Jo - »2|31 9 B 3j2 CI 9 13 17 
, ra. | The left ſhoulder of Aquarius ———— © 5 77" - ay 132 ed B 37 Gd] 9 13:20 
, The bteaſt of the Swan or Hen E—=L*7.. 49 =| 8 42 B , h 5 Set 
”_—_ 5 OF | The lower wing of the Swan EET "1.o- 2c. 03... 5 Ri En 
| inged The month of Pegaſus "TAKA. oo}. 1g $8 3/2 | 9 21 4 
: horſe, Nor- Fornabant \ — 22 9 WW 49 
her "IO nt 10 the mouth of the Fiſh — = 7 79" ed 26 B 3d Ve 9 24 33 
X The tait of the Swan ———— 4 Js 8 28 11 IX bt 7 Bl 38 4 9: 00 45 
The right arm of the Water-bearer — —_— 7 we ty - p WE. *.3$ 
The Southern 1n the right hand of Aquarius — 0-4 ” W |59 56 Bl 2|@ PVYjo 217 
The Sourhermott in the head of the Fiſhes — 4 \_ < 8 19 Bl 3jH Flo 3 34 
E The wing of Pegaſus Merchab — 6L.4M Is -50 X dre 2 Se 
The lower in the back ofthe. foremoſt F;ſ a 7" 7 17 Bl 4 Þj1o 18 1, 
$choer, Abheres the right ſhoulder of Freda — [21 55 X|i9 26 Bag Pio 20 20, 
The Southermoſt of the tail: of the Whale | 23 4 - 713 B oY J}IO 24 20 
8 | 4ligenib the end ofthe winged Horſe | 25 56 X|2o 7 B 2& Y 210 26 13 
Cepheus a | The * more Weſtern in the back of the "7 SKA |=2 29 20 
OTE === 7 Fad Jovi 7, 
mage. Alpherar h [4 s mmm TB 4 of II 6 2 
| Kg #7: he ucad of dniireede 7 13 T - 5s Al 3} H rr 8 35 
Grad The bindmoſt of the two jn the'tail of th 8. 47 Yl, ye 3] Þ J'1 9 37 
| "\ "OE IL II I 
a North 4 | The middlemoſt * in the Whal, bell nh 10 :ciay Fo Ne I. 
L mace ern | Bato Kaytan the belly of the What x 02h WS 25 wg 42, Bits 46 mM x 'qÞ 
y mage. Sheeder the left ſhi * [5 35 "pa | #- ut 33 6 
4g Sheeder the lefr ſhooe_ of Andromeda is 25 [25 1A 3 Þ fu 
SS Acarner the bright * ox te Rives a =" [16 19 20 19A} 2. H [rr 4 49 
| m—_ -———_ The [[qyingotboth Nets of Piſces -——— 20 32 24 20 © 3) @ fn 18 - 
| the- : : — h — | 
| Southern, || Argantenar ag aricBonp 1a dndremeds - x ” yy Al 11% g$]ir 22 56 
| > g of the River Eridamus — 8. 49 Yl2s 6 Þ - of S|ix 26 11 
[ 34 5O A 4 [2 I 29 = 
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Some Uſes of the Table of Logiſtical Logaritlims at the End of this Book. * 


A Monguathe many admirable ways thar have been from. time to rime invented for propagiring 
Aa arcs Mathemarical, and- eſpecially Trigonomerry ; That of Logarichms, invented by the Righe 
Honourable the Lord Nepezr, - Baren of Merchiſton, may challenge the Priority ; for thar they expedice 
the Arithmetical work in moſt Queſtions, Mulriplication being performed by Addirion, -and Dwifion | 
by Subſtraction 3, ſo rhat by help ot thefe Nufnbers more may be performed in the ſpace of 'one hour, 
then by natural Numbers, or vulgar Arithmerick, can be 1n tw@; and therefore we think it not amiſs 
here in-rhis place to inſert ſome few familiar Propoſitions, ro ſhew rhe uſe of them, in theſe following, 
and ſuch bike Propofirions : 
If one Degree or 60! give 58/219, What ſhall go' 427! ? | 

x. Seck 587 in the head of the Table, under which, and over againſt 21!', by the fide and'left hand 
Column, you ſhall find 998789, which 1s rhe Logiſhcal Logirichm of 53/4 21/7. 2. In like manner 
the Logiſtical Logar. of 5o! 4.2/41s found 992686, which ewo numbers being added together, gives 4% 
on the head of the Table, and on the fide or left hand Colamn 18: | UC 

Therefore if 60 gives 58' 21 998789 Logiſt. Logar, 


then —— 50 42 992685 
ſhall give — 49 18 991475 


So in the firſt Example of finding the Longitude of the Sun by our Tables, the mean Anomaly of the 
Earth was 15 8* 5c! g2!!, bur the fiderial Long. to 15 8® of mean Anomaly is 35 15® 9 19/!, andto | 
15 gd it is 35 16? 5! 40", rhe difterence anſwerable to one degree of middle morion is 58! 219, and 
therefore to go' 42/fir is 49! 184, whichadded to 3S 15% 54 197), the Sum is 35 15® 557 37%, the true 
Long. of the Sun from the firſt Star-of Artes : | 2D 
But ſuppoſe che mean Anomaly of the Earth 65 0*-35 24/!, and the rrue longitude cf the Sun re- 
cre to ene degree of mean Anomaly the true motion is 1® 2713!!, then 

| we ſay as 60ro 2! 13'! 856755 Logiſt. Logar. | 

ſo 18 — 35 24 97708s | 
to one —T 18 833840 

And the Sum of 235 24 and 1 18 15 365 42, the proportional South, which added to 85 9 29* 34/!, 
the Sum is 8s 8? 579 16", the ſiderial Long. of the Sug required. F 

To the mean Anomaly of Jupiter 45 21® 27" 25f4, as 1n the firit Example; I would know his He- 
liocentrick Longitude; To 45 21d of mean Anomaly, che Heliocentrick 


quired 3 


Long. is 4s 21* gs 27? 11! 1” I then as 60 to 4' 36/\=———888461 LZogift. Lagar. 
ro $229 -48-: 15-30 ſo 18 271 . 25/0) — 965986 
the diff. 1s — LI 4 359 t — 2 6 854447 


Add 9 29 18-1 x . 
The Sum of all three is added —— 95 27% 40! 324 rhe Long. of Fupiter's Heliocentrick 
to the ſame mean Anomaly of Jupiter, the Log..of his Currare diſtance from the Sun & found 559978, 


as tt were by Inſpection. 


How to find to the Lvg. of Mercury, his curtate diſt. 3 © in the firſt Example. 
In the ſecond row, in the head of the 


To 8s 26® of mean Anomaly, Mercury is — 459870 > lecon ' 
to 8 27 the Log. is 46002IT > Table of Logiſtical Logarichms, looking for 
ist 2} 151, I find the neareſt lefler number x 20, 


the difference 1s — — 
with the Reſidue 31 in the lefc hand Column, and in the common Area is rhe Logiſtical Log. 862267 3 


and adding thereto the Logiſt. Log. of 38 57, which is 981235, the Sum is 843502, which 1 ſeek in 
the Table, and find the neareſt co it 843492, and over this in the ſecond row, 1n the head 60, and in 
the left hand Column againſt ir 38, both pur together being 98 3 which (becauſe the diſtance increa- 
ſeth ) added to 459870, the Sum is 459968, the Loy. of che curtate diſtance of Mercury from the Sun : 

: Logift. Logar. | | | Logiſt. Logar, 
as 60 to —- Ig —— 9262267 If g8! 21'! give 607, What ſhall 45' If 58* 21” 998789 
ſois — 38 579 —— g81235 0 = ——mhghy wh 60!) 4918/1 991475 
to 3 —— 843502 plecond orthird place, the queſtion is re-(*I8#:7 5o! 420! 992586 

Jen WM ſolved by Subſtraftion, thus 3 , ” 


| Log. — 459968 dift. Mer.a © curr. 


If 1® 24 13! give 60, Whar ſhall 36! 42"! give? Here taking the half of 1* 2! 13'/, and alſo of 36 


42, the Proportion is the ſame. 
Logiſt. Logar. 
If 31! 6 5 97 ae Therefore if 1* 27 1! gives 60, 


pive 60, what 18 21 948548 736 42 ſhall give 35! 24!/. 
ſhall give 35 24 ———<— 977076 | 
Having the Number of Logarithm, together with the Anomaly of the Orb, to find the Parallax 
| of the Earths Orb. iT 

For every Planet in their Reſpe&ive Tables of Parallaxes, the Numbers of Log, in the head thereof 
increaſe '1000, to which the Num. Log. of the Planer ſeldom anſwers without making 10n 5 
therefore how eafie it is wrought by theſe Logiſtical Logarithms, will appear by choſe following. 

One Example in Mars, Anno 1665, Nov. 75. Wherein the Number of the Log. of Mars was found to 
be 977713, the Anomaly of his Orb 3s 20® 317 48'!, with which we enter the Table of Parallax, ac- 
cording to the Title 3 Sig. and againſt 20d, and under 997000 345 20, the difference is 49! ; therefore 
in the Table of Logiſt. Logar. in the ſecond row of the head of the Table, find the neareſt tefſer Number 
to a I000, which is 960, to which add 4o on the fide, and the Logift. Logar. is 944370, which muſt be | 
ſubſtra&ed from the Sum of the other cwo Logar. of 475 and 913, inthis manner, for the firſt CE 
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Aſtronomia Anglicana. 


o , which o I reſerve till anon, then.a ſecond Opcration as in the for- 
=_—_ T2 mm | mer ak by Addition againſt 3* 20* is 34® 43/ Wy 
give 47! —— 989395 |} ; PO Logiſt. Log. 
what ſhall 713 929679 > and againſt 3s 219 is 34* 52/2 as 6o to 30, 48 — 972437 

"1010074 the difference is 9/ ſo Is — 9gf.- 917609 


it gives 33 30 974704 he erin wn tf abt —— 8900g6 
Which 4 46 added to 33 3o, becauſe they both were increaſing, is 33! 16! to be added ro the 
Parallax belonging to zl 20% which was 34* 43! and fo the true Parallax of the Earths Orcbe in 
Mars 1s 35? 21/. 16! | 

But admit the Anomaly of the Orbe in Mars or Venus,were 65 19 39! go!! and the number ofthe Log. 


100c give 1 $6! what ſhall 602, butwe halve the Numbers, and fay, if 5oo give 58/ whart ot, 
and it gives :34/ $5'', which being doubled is 1® gf $o!!, which added | 
If 500 — —. 94267 Logit. Log. 


to the Parallax found againſt 65 17" gives 58/ 9985 28 
| of Anomaly orb under 985000 (ug) what 3or — -_ 892222 

4 iff 39! the Summ is 33” 48! — =— — 180750 HO 
| $O x it gives 34! 55/h — -—— 975483 


In the ſecond Operation, the workis the fame as before, although the difference of motion betwix: 
17 and 18 degrees belonging to the Parallax be 1* of _ 
As 60 to 39! 594 982373) the proportional part added alſo to the former, iz. 33? 48' gol!, 
ſo i51*- of —— Fats chen rhe true Parallax of che Earths Orb in Mars, or the Angle of 
457 594 810628 Elongation in FVenus is 34* 344 457 | 

Having the diſtance of the @ from the © together with her Anomaly corre, to find her ſecond Equa- 
tion, in the Table of Refle&ion and Variation by theſe Logarithms, as in the firſt Example of Lana, 
Anno 1 586- Sept, 22. 14h 24/. | 
* For which the Anomaly vera @ was 2s ©® 58! 1/!, and her diftance from the © 75 299 43! g// 
under which +7 Sig. 27d, and againſt 2 ©<® of Anomaly I find, | 


to 


1* 26! ; now to find the proportional xo art, 


: s id ﬀ . . 
" becauſe the difference of three deg. in the G - o of pgs” na > ppaags 
Table gives here 6/, the operation is ——  Y- @ m_ 95597_ 
4 6 b_ — 895700 


Then, as before is taught, add 54 264; which 15 the part proportional to 1® 267, and the true Syno- 


-j dical Equation of the Moon js 1* 31! 26!!, becauſe im this there' needs no ſecond Operation, the | 


Table no way altering to the Anomaly. 
Bart in caſe ir had alteted or differed ſome minutes in s deg. the manner of working is the ſame ; 
as ſuppoſe the diff. of 6 deg. had given 9g! then you are to 


reafon rhus ; as 6* of Anomaly | 6 Logiſt. Log. 
is t0.9'; ſo. is o* 589 Ito As the diff, 6 deg, of mean Anomaly @ — 909000 
the part proportional , which Is ro 5? of variation — 917609 
would have given 1 295*, as So 5 0? 58) WV _ - —_ 820725 
you may fee by the following | — — 
Operation. ro 1! 27!/! the proportional part $38334 


Ir is uſual- with ofr Ephemeridift Maſters, when wich great pains they have Calculated rhe morion of 
the Planersto the Noon- tide of every day, to note alfo rhe rime of their Aſpe&s in hours and minurs 3 
chiefly of the Luminaries, as Kepler, Eichftadius, our Learned Country-man Weng and others ; but Andrew 
Argol, Profeſſor of the Mathemaricks in Padxa, uted to note rhe Conjun&ions and AſpeRs of the Moon 
and other Planets amongſt themſelves ro minuts, which was more Curioſity then needed, except in the 
| Luminaries 3 for which, if ir be required, it may be performed by theſe Logiſtical Logarichms; as in 

the Ephemerides of Mr. Gadbury, the Conjun&tions and Apes of the Sun and Moon are only noted 
in hours, 'but the minure being required we will here ſhew hew it may be effte&ed. - Example, 

- Suppoſe therefore the Luminaries being both in Y\, the 26 and 27 days of March 1674. thetime 
of the true ConjunQion of the © and @ very accurately may be found by the following Operation 3 


place of @ — 26 | 6 16 16 6 | 


and © days — 27 18 57 by 7. $ Y | place C Say 00 6 16 
TEMES RY fo RRC SY (PEI place © 9 26 F16- 6 
Diurnal motion of @ — — [ 12 41 oO 59 TG 


Diurnal motion of © — | '& © 59 - Diſt. © 3 © -———9 gf 


diff. of their Djurnal motion | iz 42 | | 
Logift. Log. of the diſt. of the Moon from the Sun — 9* 5o 961240 
05A Logar, of the difference of their Dturnal not. — I: 42 968793 
Logiſtical Logar. of: the time of the & of the © and @ ho. 20 1d! 29!! 992447 
Hence the Equal time of the change of the Moon was March the 26- 20h: 10! 191!, Anno 1674. 
More Examples might be added for. further Illuſtration , bur this I rake ro be ſufficient for 
| any Ingemious Arriſt, who by praftice will find it bock eafie and of right excellenc uſe, if he have but 
recourſe to: the hours and minuts in the thitd'row on the top of the Table ;' the Eogiſtical Logarirhms 
anſwering thereunto, they perform rhe ſame as oft as ſhall be required ; for with Logarithms and the Ar- 
rificial Sines and-Tangents, Compoſed by Mr. Edmmd Ginter, Profefior of Aſtronomy in Greſham Col- 
ledge London; They expedite the Arichmetical workin moſt Queſtions; So that by their afliftance Mancan 


} Meaſure the Earth,Compats the Sea; Survey and know the diſtances of theſe glorious Creatures the Stars. 


985602, hereto 1000 rhe diff. of rhe Parallax is 1* $6/,- now therefore 1n this Caſe we cannor ſay, if | 


— 
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—— 
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' -_ CE 
Morus © I 2 3 4 6 6 7 8 
__ — LEE: [eT. 
O 60 120 180 - 240 ," ZoO 359 . 420 40 
ITiHo-ofſo 20 4 |} a0 73 013-36 12-4833" -12 
O o | 822135 852288 | 859397 | 882391 | 852982 | goooco | 90659; | 912459 
r| © | 644370 | 822903 852648 | 870137 | 882571 | 892222 | 900120 906792 ! 5912584 
2 674473 | 823609 | 853005 | 870377 | 852751 | 892370 | g002go | go6gol | g12674 
3 692082. | 824304 j 853350 | 870615 | 882931 | 892514 | 900350 | 907094-| 912764 
4 704575 | 824988 | 853712 | 870851 | 883109 | 892657 | g0048o | $907106 | gl2854 
s| 2 | 714257 | 825651 | 854051 | $710d7 | B83286 | 892800 | googgy | 909208 | gI2gqy 
F: 722185 | 826324 | 854407 | 271321 | 833453 | 892942 | 900718 | $07310-| 913033 
: 728879 | 826997 | 854750 | 871554 | 883539 | 893a83 | 900835 | 907412 | g13122 
8 734579 | 827620 | 855091 | 871755 | 883815 | 893225 | 9c0g54 | 907514 | 913212 
9 739794 | 828255 | 855429 | 872036 | 823990 | 853365 _ Go79 Is | 913300 
10| 4 | 744370 | 823899 855754 | 872244 | 884164 | 893506 | g9ortgo | 507716 | 913389 
I1 7148509 | B29495 | ©56:97 | 872473 | 3384337 | 893646 | 901307 | 907817 | v13478 
12 752283 | 830103 855427 | 872700 | 884510 | 893785 901424 | $97018 | $13565 
13 755754 | 830702 | 856755 | 872925 | 884682 893524 | gol5qo | g08c18 | 913554 
14 758992 | 831293 | 857080 | 873150 | 884853 | £94063 | gol6gy7 | gObr19 | clg742 
is| 6 | 751979 | 331896 | 857403 | 873373 | 885024 | 894201 | 901773 219 $13230 
16 754782 | 832451 | 857723 | 873595 | 885194 | 894338 | 901887 | 908318 | 013518 
17 767414 | 833019 | 858042 | 873816 | 885363 | 894476 | g020cy, | 508418 | 914005 
18 769897 | 833579 | 858358 | 874036 | 885532 | 894616 | 902119 | 908517 | £14093 
19 172245 | 834132 | 858571 | 874254 | 885700 | 894746 | 902234 | $98616 | 914180 
20| 8 | 774473 | 834679 | 858982 | 874473 | 885867 | 894885 | 902348 | 908715 | 914267 
21 776592'| 835218 | 8B5gog2 | 874689 | 886034 | 895020 | 902462 | 508813 | 514353 
22 778612 | 835751 | 859598 | 874905 | 8862c0 | 895155 | goz516' 508912 | 9144409 
23 780542 | 836277 | 855903 | 875119 | 886365 | 895290 | 902689 | $0gorl | 914526 
24 782391 | 836798 | 850206 | 875333 | 886530 | 895424 | 902803 | Sog1o8 | g1g613 
2g [10 | 784164 | 837311 | 850506 | 875445 | 886694 | 895558 | go2g16 | g0g206 | g9145gg 
26 785876 | 837819 | 8&oB8og | 875756 | 885358 | 895691 | g03028 | 909304 | 914785 
27|. | 787586 | 838322 | 851101 | 875967 | 88,021 | 895824 | 903141 | $0gqol | 914870 
28 | | 789085 | 838819 | 851396 | 876176 | 889183 | 895957 | 903253 | 999497 | 914955 
29 790609 | 839309 | 851688 | 876384 889345 | 896089 | 903365 | 909594 | $15oqr 
3o |12:| 792082 | 839794 | 861979 | 875592 | 889506 | 856221 | 903476 | $0g691 | gI5127 
31 193506 | 840274 | 862269 | 876790 | 889667 | 896352 | 903589 | 909787 | gI5212 
32 194885 | 840748 | 852554 | 877003 | 885829 | 896483 | 903598 | $og883 | 915297 
33 796221 | 841218 | 862836 | 877208 | 8g-986 | 895614 | 903809 | 909979 | 915381 
34 197317 | 841682 | 863122 | 877412 | 8g8145.| 896744 | 903919 | 910075 | 915465 
35 | 14 | 798776 | 842142 | 853403 | 877613 | 888303 | 396894 | 904029 | 910171 | SIg5;0 
36 800000 842597 863682 | 877815 | gg2gq61 | 897004 | 904139 | 910267 | 91563S 
37 801190 843047 | 363960 | 878016 | 888618 | 897133 | 904249 | 910361 [915720 
38| |\802344 | 843492 | 864235 | 878215 | 888774 | 897261 | 904358 | 910456 | 91580: 
39 03476 | 843933 | 864509 | 878414 | 888930 | 897390 | 904467 | 910551 | gI;8g6 
40 [15 | 804576 | 844370 | 864782 | 878612 | 8890bg | 897519 | 904576 | 910645 | $15570 
41 805648 844802 | 865652 | 878809 | 889240 | 897645 | 904684 | 910740 | 915053 
42 Bo669g5 845230 865321 | 879004 | 889395 , 897772 | 904792 | 910834 | 916139 
43 809716 845653 865588 | 879200 889548 897899 | 904900 | 910928 Ther as | 
44| | So87515 | 845073 | 855854 | 879394 | 889701 | 898025 | gogocs | 91102 | 916303 
45 [13 | Bog6gr | 846488 | 866118 | 879538 | 889854 | 898152 | gogits | 911115 | 916383 
46 10645 | 845900 | 866380 | 879980 | 8gooos | 898277 | g05222 | $1208 | 916458 
47 11579 | 847308 | 866641 | 875972 | 8golig8 | 898403 | 905329 | 911301 | 916g51 
48 12494 | 847712 | 866501 | 880162 | 890308 | 898528 | 905436 | 911394 | $16633 
49 |. 13389 | 848112 | 865158 | 880353 | 890459 | Bg8652 | 905542 | 911487 | 916915 
go | 20 | ®14267 | 848509 | 367415 |} 380542 | 890609 | 898776 | g05648 | 911579 | 916797 
SI 15127 | 848902 | 867669 | 880931 | 89oq58 | 898900 | gc5754 | 911672 | 916879 
52|, 15970 | 849291 | 867922 | 88og28 | 8gogos | 899024 | gog859 | 911764 | 916g6r |; 
$3 16797 | 849677 | 368174 | 881105 | 8$91156'| 899147 | 905965 | $lI856 | 917042 
54 17609 | 850060 | 868425 | 881290 | 891204 | 899270 | 906070 | 911947 | 917124 
$5] 22 {| 818406 | 850439 | 368673 | 881476 | 891352 | 899392 906174 | 912039 | 917205 
56 $19188 | 850815 | 868921 | 881661 | 891499 | 899515 | 906279 | 912130 | 917286 | 
$7 19957 | 851188 | 869169 | 881844 }.891644 | 899636 | 906383 | 912221 | 917367 
58 20912 | 851558 | 869412 | 882027 | 891791 | 899758 | 906487 | 912312 | 917448 
59 821455 | 851924 | 869655 | 882209 | 891937 | 899879 | g065g1 | 912403 | 919528 
60) 24 | 822185 * 852288 | 869897 | 882391 | 892082 | gooooo | 906695 912494 | 917609 | 
t | 
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936700 
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931410 
931468 
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931 585 
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931931 
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932164 
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932622 
932679 
932736 
932792 
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933745 
933801 
933857 
933912 
933967 
934022 
934077 
934132 
934187 
934242 
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947713 
| 947752 
947791 
9478323 
947873 
947913 
947953 
947993 
943033 
948072 
948112 
943152 
9431923 
943232 
943272 
948311 
948351 
948399 
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948745 
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949019 
949088 
949097 
9491 36 
949175 
949214 
949283 
949291 
249330 
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| 954955 
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955226 
955260 
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955361 
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955427 
$55 460 
955.490 
956525 
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956524 
956657 
956589 
956722 
956755 
956787 
956820 
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' 957428 
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957723 
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957883 


957gHs |< 
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| 966go1 
| 966925 
966952 
$66978 
967004 
957030 
$67055 
957081 
$67107 
967133 
967158 


967210 
967235 
967261 
967287 
£67312 
967338 
967363 
967389 
967414 
967439 
967466 
967491 


967618 
967644 
967688 


967720 
967745 
967971 


967821 


967897 


| 967922 
' $67948 | 


967973 
967998 


$6804 

958074 
968099 
968124 
9681 45 


| 968194 
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1003141 | 1003808 
1003152 | 1ooz81g 
1003163 | 1003830 
1003174 | 1003841 
1003186 | 1003852 
1003197 -| 1003863 
1003208 | 1003874 
1003219 | 1o0388s5 
1003230 | 1003896 
1003242 | 1003907 
1093253 | 1003918 
1003264 | 1003929 
1003275 | 1003940 
1003286 | 1003951 
1003258 | 1c03062 
1003309 | 1003973. 
1003320 | 10035984 
1003331 | 1003995 
1003542 | 1004006 
1003353 | 10ogons 
1003365 | ICO4029 
1003376: | 1004040 
1003387 | 1o0Qgogl 
1003398 | 1004062 
1003409 | 1004073 
1003420 | 1004084 
1003431 | 1004095 
1003442 | 1004106 
1003454 | 10Q4117 
1003465 | 1004128 
1003476 | 1004139 


Log. 1*® 6/ 


1004139 
1004150 
1004161 
1004172 
1004183 
1004 194 


ICcoq205 ' 


1004216 
1004217 
1004238 
1004249 
Ico4260 
I004270 
loog281 
10c4292 
1004303 
I004314 
1004325 
1004356 
1004347 
1004358 
1004369 
1004380 
1004352 
1004402 
1004412 
1004423 
ICC4434 
IOC4g1s5 
1004456 
1004467 
1004478 
1004489 
1004500 
1004510 


1604 521 


Icc4532 
1CO04543 
Icc4554 


Ico4g6g 


1004596 
1004 586 
ICO04557 
10046c8 
1coq619 
1ce©4630 
10cq641 
10c4652 
10C4662 
1004673 
1004684 
1004695 
1004706 
1004717 
1004728 
1004739 
10047 50 
1c04760 
1004771 
1004781 
1004792 


Log.1*9/ 


—__ 


1004792 


1004803 


1004814 
1004825 
1004836 
10048 47 
10043 58 
1004869 
1004880 
10048390 
1004 $00 
roogogll 


1004922 


1004933 
1004943 
1004554 
1004965 
1004576 
xco4986 
1004997 
100 go08 
100019 
1005030 
1CO5040 
JCOgOSI 
1005062 
1005073 
1005084 
1008095 
1005106 
1005116 
1005126 


————— 


1005137 


1005147 
1005158 
1005169 
1005179 
1005190 
1005-01 
1CO5212 
JOO5223 
1005233 
1005244 
1005254 
1005265 
1005276 
1cog287 
1665258 
1005308 
z1cog318 
1005329 
1005340 
1005350 
1005361 
1005372 
1005383 
1005393 
1005404 
1005415 
1005425 
1005436 


| 


Log.1* 8/ | Log.1*g/' 


1c05435 
1005447 
1005457 
1005468 
1005478 
1005489 
1005499 
1005510 
ICO5521 
1005531 
1005542 
1005553 
1005563 
1005574 
1005584 
loO56gg 
100560 
1005616 
1005627 
1005638 
1005648 
1COg659 
ICO5669 
1005680 
1005650 
JOOg7CI 
IOOG711 
1005722 


1005733 
1005743 
1005754 
1005764 
1005775 
1005785 
1005756 
1005807 
1005818 
1c05828 
1005838 
1co5849 
oc 5259 
1005870 
1co*820 
Icos8c1 
JOOSCOI 
ICO5G12 
ICO5923 
ICO5933 
ICC5544 


ICOF& 54 
ICO5G6S 


ICO5$75 


ioos586 
ICC5GE6 
ICCECO7 


1006017, 


10c6028 
1006038 
1006049 
1006055 


1006050 


1006070 
1005080 
1COGOQTI 
1006101 
Io006112 
1c06122 
1006133 
1006143 
I006153 
1c06 164 
Ico6174 
loo6i8g 
loc6igg 
1006206 
1006216 
1006229 
1006237 
loc6248 
Ico6258 
1006268 
1cc6279 
1005289 
10c6300 
Icc6310 
Ico6321 
IcC06331 
1006342 
Ic06352 
ICC6362 
20C6373 
1c£6383 
ICO6354 
ICc64c4 
Ico6414 
1Ic06425 
ICC643$ 
1co06445 
1Cc6446 
1c06466 
10c6477 
10c6487 
1Cc6468 


' 1cc65c8 


ioc6g18 
1c06529 
1cc6539 
1cc6550 
1cc6560 
1cC6 570 
Ioc681 
ICcesgI 
1cc66cl 
ICCEG1I1T 
1c06622 
1Cc6632 
ICC66 43 
1CC6653 
10C6663 


ICc66794 | 
1cc6694 


Icc66gg 


| Log. 1*10! 


— _o— 


100669g 
100670g 


1o0067Ig 


1006726 
1006736 
t006746 
Ioc6755 
I0067967 
1006777 
1006787 
loo06798 
1006808 
r006818 
1006829 
1006839 
1006849 
1006860 
1006870 


1006880. 


Ioo6891 
Ico6gol 
Ioc6gll 
IOCGG21 
1006932 
1006942 
1006952 
1006563 
1006G73 
1co6g83 
loc6$g93 
1co07004 
ICO70T4 
1007024 
1067034 
IQ07045 
ICG7Og5 
1c07065 
ICO7C75 
-1CO7TCYS 
IOCTCSE 
ICC71C6 
ICC7116 
ICCg1297 
ICC7137 
1CC7TL.47 


ICC7159 


IcCc7168 
ICc7198 
ICc7188 
Icc7Ic8, 
ICc7T2c8 
ICO721G 
ICC7T229 
ICC7239 
ICC7249 
ICC7260 
ICC7270 
10C7280 
1007250 
10C7300 
ICO73II 


<—— 


Log.1*11/ 


IOO73IL 
I00732I 
100733I 
1007341 
1007351 
10073562 
ICC7372 
$04.4 4x 
097392 
1007402 
ICO7412 
10C7422 
1607433 
1007443 
100745s3 
1007463 
1007473 
1007 484 
1097494 
1007 $04 
1007514 
1007524 
1007 534 
1007 544 
1007554 
1007565 
1007575 
1007585 
1007595 
I007605g 
Ioo76I15 
1007625 
1007635 


1007646 


1067656 
1007666 
1007676 
1007686 
1007696 
1007706 
1007716 
1007727 
or 737 
ICO7747 
1007757 
1007767 
1007777 
1007787 
1007797 
1007807 
1007817 
10078297 
1007837 
1007848 


| 1009858 


1007868 
10097878 
1007888 
1007858 
1007908 
1007918 
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